1 TH'N FI LM TRANSI STOR AND METHOD FOR MANUFACTURI NG SAMVE BACKGROUND OF THE

INVENTION 5 Field of the Invention The present invention relates to a thin

filmtransistor (TFT) and a method for manufacturing the same and nore
particularly to the TFT using a polycrystalline sem conductor 10 thin film
formed on an insulating substrate as an active layer and to the nethod for
manuf acturing the TFT. The present application clains priority of Japanese
Pat ent Application No. 2003-067858 filed on March 13, 20@, which is
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is wdely used as a sem conductor material for manufacturing a

semni conductor device typified by an LSI (Large 20 Scal e Integrated)
circuit. A TFT using a silicon th|n filmother than a single crystal
silicon, such as an anor phoupeid H f T Al ycrystalline silicon:
thin filmand a |like, as anactive layer, is used inaliquid crystal
display (LCD), a contact-type inmage sensor, and a |like. For exanple, in an
activelgatrtxit pe LCD, a TFT for a pixel being connected to a |iquid
cryst al” pi x€ formis enployed. Such the TFT has a MOS
(Metal Oxide Sem conductor) -type structure in which an anorphous silicon
thin filmdeposited at tenperatures being |ower than those enployed when a

single crystal SiTHeC?)rfeis%nqeR?l%ie&letq’onorrealates to a thin film transistor

(TFT) and a method for manufacturing the same ‘and more

particularly to the TFT using a polycrystalline semiconductor
10 thin film formed on an insulating substrate as an active layer .
" and to the method for manufacturing the TFT.

The present application claims priority of Japanese Patent
Application No. 2003-067858 filed on March 13, 2003, which is
hereby incorporated by reference.
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D ription of e Rela A

Silicon is widely used as a semiconductor material for
manufacturing a semiconductor device typified by an LSI (Large -
20 Scale Integrated) circuit. A TFT using a silicon thin film other -
than a single crystal silicon, such as an amorphous silicon thin
film, a polycrystalline silicon thin film and a like, as an-active
layer, is used in a liquid crystal display (LCD), a contact-type
image sensor, and a like. For example, in an active-matrix-type
257 LCD, a TFT for a pixel being connected to a liquid crystal pixel
placed in a matrix form is employed. Such the TFT has a MOS (Metal
Oxide Semiconductor) ~type structure in which an amorphous silicon
thin film deposited at temperatures being lower than those

employed when a single crystal silicon is deposited, or a



2 polycrystalline silicon is deposited on a transparent insulating
substrate such as a glass substrate (hereinafter may referred sinply to as
an "insulating substrate"), and a source region and a drain region are
formed by inplanting an inpurity using an ion 5 doping nethod. An

anor phous silicon thin film as described® above, has an advantage in that
it can be deposited at relatively |low tenperatures, which enables the TFT
to be manufactured by using, as the insulating substrate, a | ow priced
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in mass productivity. Therefore, such the anorphous silicon thin filmis
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thin fg{ gt the sa tlne when the TFT to be used for a pixel as above is
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as a result, connectlng pirtc etween t riving
as the insulating substrate, a low-priced glass substrate having

10 low heat resistance and in that it is excellent in mass
| productivity. Therefore, such the amorphous silicon thin film is
widely used in LCDs, or a like. However, the amorphous silicon

thin film has a disadvantage. That is, since the amorphous silicon

thin film has no crystalline property, which causes its crystal

15 grain‘to be small, it provides low carrier mobility. Therefore,
if adriving TFT used in a driving circuit of an LCD is manufactured
using such the amorphous silicon thin film at the same time when

the TEFT to be used for a pixel as above is manufactured, driving

i capability and operation speed of the driving circuit become low.
20 Because of this, in an LCD using an amorphous silicon thin £ilm
as a TFT for a pixel, in many cases, a driving TFT in the driving
circuit is employed in a form of an externally mounted component.

In recent years, however, in an LCD, a need for being made thin

and small—sized is increasing due todiversity of its applications

25 and, as a result, a connecting‘pitch between the LCD and driving
circuit on an insulating substrate becomes narrow and small.
Therefore, if the driving circuit uses a driving TFT in a form

of an externally mounted component, constraints are added when

the connecting pitch has to be made narrow and small, which makes



circuit on an insulating substrate becones narrow and small. Therefore, if
‘the driving circuit uses a driving TFT in a form of an externally nounted
conponent, constraints are added when the connecting pitch has to be nmade
narrow and small, which nakes 3 it difficult to achieve a | arge-screen and
"~ high-definition LCD. On the other hand, ih an TFT using a pol ycrystalline
silicon thin film instead of an anorphous silicon thin film the
polycrystalline silicon thin film since it has a crystalline 5 property to
sonme extentit Abfehceduses ddisi &Fy o ahrgeaisireenband AL gBRrakhani thah ©Ept he
anor phous silicon thin film provides carrier nobility being higher than

t hat of the anorphdus: sthegdmandhiim &n|TRT dhengfaope,) yicr yait all CRness i @on
polycrystalline silicon thin filmas a pixel TFT, by manufacturing a
driving TFFhag figlo t haspebgcrybt ahl iareoxphdwsn stiliieon | bhian thidmsanghei ne
when the pixel TFT is manufactured, driving capability and operation speed
of a drivi R§LEFE¥EFRLéARShS Iilkhsosy ddrinvdidaversingre Hr iRdh@ TFIStahipe xel
TFT can. be int e%r al l\é formed on an insulating substrate, a connectin
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thin film as a pixel TFT, by manufacturing a driving TFT using
10 the polycrystalline silicon thin film at the same time when the
pixel TFT is manufactured, driving capability and operation speed.
of a driving circuit can be improved. Moreover, the driving TFT
and pixel TFT can be integrally formed on an insulating substrate,
a connecting pitch between an LCD and driving circuit can be made -
15 narrow and small, thus enabling the LCD to be made thin and small
sized. Therefore, a TFT using a polycrystalline silicon thin film
tends to be preferably employed.
To form such the polycrystalline silicon thin film as-
described above, generally, after having deposited, in advance,
20  an amorphous silicon thin film on an insulating substrate by a
P-CVD (Plasma Chemical Vapor Deposition) method, by crystallizing
the amorphous silicon thin filmby performing heat treatment using
- a laser annealing method or a like, the amorphous silicon thin
film is changed to be a polycrystalline silicon thin film. It is
25 conventionally known that, after a source region and a drain
‘region by using the polycrystalline silicon thin film obtained
by the above method have been formed, when a TFT is manufactured
by forming a gate electrode with a gate insulating film made up

of a silicon dioxide (Si0,) filmbeing interposed between the gate



" treatnent, after

t he anorphous silicon thin filmby perform ng heat treatnent using a |aser
‘anneal ing nethod or a like, the anorphous silicon thin filmis changed to
be a polycrystalline silicon thin film It is 25 conventionally known that,
after a source region and a drain region by using the polycrystalline
silicon thin filmobtained by the above 4ret hod have been fornmed, when a
TFT is manufactured by formng a gate electrode with a gate insul ating
filmmade up of a silicon dioxide (S 02) filmbeing interposed between the
gate 4 el etckrodedandntihehs asb@ecs egd @hoRnghd rad 41 i @@igddn ,aanoblbti ti inaa
nonbonded state called "dangling bond" in a polycrystalline silicon occurs
at an i nt enbabenbetiwedratichecpbl gdr ysiaaldliimey Iséhd’Connt ki redlyorgetaihgnas
an active layer and the silicon 5 dioxide (S 02) filmserving as the gate
i nsul at i ngstiligEnS| er@urs hatdayl ingebdfadeadeetugenm thet dpoivrexysheibbles a
trap density_.in a grain boundary in the polycrystalline silicon, carrier
mobi lity ofitR&°Pol Stidim i SREEIDF cdB BBCHREL VRoWRNRE ARd it eBsblTAa

e occurs, which produces, 10 rob
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increase in a threshold voltage or a like occurs, which produces
10 a problem that a characteristic of a transistor is degraded.

Therefore, a method of hydrogenating the dangling bond is
conventionally employed ‘in which, by feeding hydrogen to the
dangling bond and diffusing hydrogen into the dangling bond, an

.orbit being in a nonbonded state for a polycrystalline silicon

15 isbondedtoarwdrogenatmnforbeingterminated.Moreconcretély,

in the hydrogenation of the dangling bond, by performing heat

treatment, after having formed, in advance, a hydrogen feeding

layer containing, hydrogen, within a part of a TFT, or by

i performing heat treatment in an atmosphere containing hydrogen,
20 hydrogen is made to be diffused into the dangling bond.

A TFT in which such a hydrogen feeding layer for
hydrogenation as described above is formed is disclosed in, for
example, in Japanese Patent Application Laid-open No. Hei 6-77484
(first conventional example). The disclosed TFT 100, as shown in

25 Fig. 9, includes an insulating substrate 101 made up of a glass
substrate, a polycrystalline silicon thin film 102 formed on the
insulating substrate 101, a source region 103 formed on one end
of the polycrystalline silicon thin film 102, a drain region 104

formed on the other end of the polycrystalline silicon thin film



| ayer containing, hydrogen, within a part of a TFT, or by perform ng heat
‘treatnent in an atnosphere containing hydrogen, 20 hydrogen is made to be
diffused into the dangling bond. A TFT in which such a hydrogen feedi ng

| ayer for hydrogenation as described above is formed is disclosed in, for
exanpl e, in Japanese Patent Application 2aid-open No. Hei 6-77484 (first
conventional exanple). The disclosed TFT 100, as shown in 25 Fig. 9,

i ncludes an insulating substrate 101 made up of a glass substrate, a

pol ycryst aibppeasthaanslt hegibhl 103020 foedEle DPRcEherhe Nsoth bt e Nge gLbSt 1 @B €
101, a source region 103 forned on one end of the polycrystalline silicon
thin filmao2, daadnairegregi d94104 dgldrenachsarl athenmtfic etk gladdheup of a-
polycrystalline silicon thin film5 102, a channel region 105 forned

bet ween t heisdapaedieidm £108 faned oa nhe agilac ot alal g 6 LLASORat HEOMRi | m
106 made up of a silicon dioxide filmforned on the polycrystalline . ‘
silicon redPdn 2982 Iat® glestaceretPy offerned g ithedgshet HeSyhR B PAstl Hii ng
film 10 The di scl osed TFT 100, as shown in Fig. 9, further includes

an int Ia?gp'dielectric 108 nmade up of a silicon dioxide film forned on
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, passivation film

of the gate electrode 107, contact holes 1092 and 109B formed in

10 the-interlayer.dielectric 108, a source electrode 110 made up of

an aluminum film formed so as to be connected to the source region

103, a drain electrode 111 made up of an aluminum film formed so

as to be connected to the drain region 104, and a passivation film

112 made up of silicon nitride (Si.N,) containing much hydrogen

15 on entire surfaces being exposed including surfaces of the source

electrode 110 and the drain electrode 111. At a last stage of the

TFT forming process, the hydrogenation is achieved by performing

heat treatment, at 300°C to 450°C, on the passivation film 112

- serving ‘as the hydrogen feeding layer to diffuse hydrogen

20 contained in the hydrogen feeding layer in the dangling bond at

an interface between the polycrystalline silicon thin £ilm 102

and the gate insulating film 106.

However, in the conventional TFT 100 shown in Fig. 9, since

the passivation film 112 is placed away by 1um from an interface

25 between the prolycrystalline silicon thin film 102 used to diffuse

hydrogen and the gate insulating film 106, a diffusing distance

of hydrogen is made long. Therefore, since much time is required

in the heat treatment to sufficiently perform the hydrogenation

process, there is a fear that a TFT is affected thermally. In the



112 made up of silicon nitride (Si 3N4) containing nuch hydrogen 15 on
entire surfaces being exposed including surfaces of the source electrode

- 110 and the drain electrode 111. At a |last stage of the TFT form ng
process, the hydrogenation is achieved by perform ng heat treatnent, at
300C to 450C, on the passivation film 112 serving as the hydrogen feeding
| ayer to diffuse hydrogen 20 contained in the hydrogen feeding |ayer in the
dangling bond at an interface between the polycrystalline silicon thin
film 102 andetbe gat &FMbeliabi hgrfel m HiGe Haweset icibathetgonvieftiansad
TFT 100 shown in Fig. 9, since the passivation film 112 is placed away by
1m from anipntérfface 25 between the pol ycrystalline silicon thin film 102

used to diffuse hydro?en and the gate insulating film 106, a diffusing
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g k thin film 121 formed on an insulating substrate 101, a hydrogen
10 feeding layer 122 containing much hydrogen made up of a silicon
nitride film and formed on the lower layer polycrystalline thin
film 121, and an upper layer polycrystalline thin film 123,
serving as an active layer, formed on the hydrogen feeding layer -
122 in amanner to confine the hydrogen feeding layer 122. Moreover,
15 same reference numbers are assigned to components having the same
functions as those shown in Fig. 9 and descriptions of them are
omitted accordingly.
According to the TFT .120 of the second conventional example
as described above, the hydrogen feeding layer 122 is formed
20 directly below the upper polycrystalline thin film 123 serving
as the active layer and, therefore, the hydrogen feeding layer
122 is placed close to the interface between the upper
polycrystalline silicon thin film 123 to be used for diffusing
hydrogen and the gate insulating film 106, which enables the
25 diffusing distance of hydrogen to be shortened. As a result, a
sufficient hydrogenation process can be performed without much
time being taken in the heat treatment.
Next, main processes of manufacturing the TFT 120 of the

second conventional example are explained by referring to Figs.



10 feeding layer 122 contai ning nmuch hydrogen made up of a silicon nitride
filmand fornmed on the | ower |ayer polycrystalline thin film 121, and an
upper layer polycrystalline thin film 123, serving as an active |ayer,
formed on the hydrogen feeding layer 122 in a manner to confine the
hydrogen feeding | ayer 122. Mreover, 157%sane reference nunbers are

assi gned to conponents having the sane functions as those shown in Fig. 9
and descriptions of themare omtted accordingly. According to the TFT 120
of the secandteobh¥Ent Fopat, exanphewnasndesgl i b, abbwer Haoeilydogednited -
feeding |ayer 122 is formed 20 directly bel ow the upper polycrystalline
thin fiIn1§E3amerphngsasi1heoacthﬂn faymroanthe thenefar gt srebhydabgell 1

f eedi ng Iaé 122 is placed close to the interface between the upper

pol ycryst aPVi Weing| & drC¥hinethadn 23 appliyéngsedlaeerdpesisi Agr RN
and the gate insulating film 106, which enables the 25 diffusing distance
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filmso that it is changed
film containing much hydrogen by using the P-CVD method. Next,

10 as shown in Fig. 11C, patterning is performed by a
photelithography mefhod on the hydrogen feeding layer 122 so as
to have a desired shape.

Then, as shown in Fig. 11D, the upper polycrystalline
silicon thin film 123 is deposited on entire surfaces being

15 exposed including a surface of the hydrogen feeding layer by the
same method as employed when the lower polycrystalline silicon
thin film 121 is deposited. Next, as shown in Fig. 11E, patterning
is performed by the photolithography method on the lower
polycrystalline silicon thin £ilm 121 and the upper

20 polycrystalline silicon film 123 at the same time so as to have
adesiredéhape.Thus,thestructureasshowninf&g.iH)isobtained
in which the hydrogen feeding layer 122 is confined between the
lower polycrystalline thin film 121 and upper polycrystalline
thin film 123. By employing such the method of manufacturing the

25 TFT as described above, it is made possible to manufacture the
TFT as shown in Fig. 10 in which the hydrogen feeding layer 122
is placed close to the interface between the polycrystalline
silicon thin film 123 used to diffuse hydrogen and the gate

insulating film 106.



to be a | ower polycrystalline thin film121. Then, as shown in Fig. 11B,
the hydrogen feeding layer 122 is fornmed on the |lower polycrystalline
silicon thin film 121 made up of a sigicon nitride filmcontaining much
hydr ogen by using the P-CVD nethod. Next, 10 as shown in Fig.11C

patterning ismpaelereghdycanvehotisldlt hear aphy Jmiked ieRat e -pNEE088P

feeding | ayer 122 so as to have a desired shape. Then, as shown in Fig.
11D, tienuppetupohycryshal | i semesi ldcomisbea fiim 12 psneeposittkon
entire surfaces being 15 exposed including a surface of the hydrogen
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silicon thin film121 is deposited. Next, as shown in Fig. 11E, patterning
i s perBnE;m By tthetphénolthehddsaphyedetecehorrahe tronwarhotiedliybgysplay| i ne
silicon thin film 121 and the upper 20 polycrystalline silicon film 123 at
the sdiPIETe S6MMETEY hb9e farBesiPed SHEBEIeThufeadia st riafesr e &S shown

in Fig. 10 i bt ai in which the hyd f eedj ng. | 122 i fined
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conventional TFT and conventional nethod for
which the hydrogen feeding layer 122 is confined between :the
lower polycrystalline silicon thin film 121 and the upper
polycrystalline silicon thin film 123. However, as shown in
Fig. 11C, to perform patterning on the hydrogen feeding
layer 122 so as to have a desired shape, it is necessary to
use additional photolithography processes. Moreover, in order to
confine the hydrogen feeding layer 122, in addition to the
upper polycrystalline silicon thin film 123 serving as the active
layer, the lower polycrystalline silicon thin film 121 has to be
deposited, which requires additional P-CVD processes. Such the

increase in manufacturing processes causes reduction in

yields, thus causing a rise in costs of manufacturing TFTs.

SUMMARY OF THE INVENTION

In view of the above, example embodiments of the present
invention seek to provide a TFT in which a hydrogen feeding
layer is able to be formed in a position where diffusing
distance of hydrogen can be shortened without causing an
increase 1in photolithography processes and a method for
manufacturing the same.

According to a first aspect of the present invention, there



manuf acturi ng the sane disclosed in Japanese Patent Application Laid-open
No. Hei 6-77484 descri bed above have a problemin that, in the discl osed

t echnol ogy, the photolithgraphy process required to formthe hydrogen
feeding | ayer are increased, which causes a rise in manufacturing costs.
That is, as described above, to manugacture the conventional TFT 20 as
shown in Fig. 10, by using the manufacturing processes shown in Figs. 11A
to 11E, the structure has to be formed in which the hydrogen feeding | ayer
122 i siz@Hdnstbdet idem tficlm | towers ipdlopcriystabdiime: silicon thin film 121
and the upper polycrystalline silicon thin film 123. However, as shown in
Fig. 11C, to pePPbreryriatldinengibirarhébipdiaodenit aduiaig a Isepere 1289w as to
have a desired shape, it is necessary to use additional photolithography
proces¥is 2 NBradlerred P raEe £OTMEshHTi ne FAkS hplrehes eémmgi |oay dhel 22
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causi NG, @ 44188 d 1k L0t Ge Ohngrnuf acturing TFTs.  SUMVARY OF THE | NVENTION In
vi ew of the above, exanple enbodinents of the present invention seek to

provide a TFTwh8r#hhch 2 hydaeegent eedicndt nd ayesyes akha 4P bsohesiry in a

position where diffusing distance of hydrogen can be shortened w thout

causi ydarogamcr €asredn fhotolgddiagraphpepieesssesi @ndatereifodl d0ing -
film and said gate electrode, and feeds hydrogen into an
.interface between said polycrystalline silicon thin film ' and
said gate insulating film, said hydrogen feeding layer
comprising a micro-crystalline silicon which comprises an
intermediate silicon between an amorphous silicon and a
polycrystalline silicon.In the foregoing, a preferable mode is
one wherein configurations of the hydrogen feeding layer are
approximately same as those of the gate electrode.

Also, a preferable mode is one wherein the gate insulating
film is made up of a silicon dioxide film.

According to a second aspect of the present invention, there
is provided a method for manufacturing a thin film transistor
having a source region and a drain region formed on a
polycrystalline silicon thin film and a gate electrode formed in

the polycrystalline silicon thin film with a gate insulating

film interpose between the



manuf acturing the sane. According to a first aspect of the present
invention, there 9 is provided a thin filmtransistor including: a
polycrystalline silicon thin filmin ghich a source region and a drain
region are forned; a gate electrode fornmed on the polycrystalline silicon
thin filmwth a gate insulating film interposed between the
polycrystalline silicon thin filmand the gate el ectrode and wherein a
hydr oges §eeg gl 1:ayer s ihi €dh contal 73 1nhyghP0eRe RrEedei 8cerpgsi tian
between said gate insulating filmand said gate €l ectrode, and f eeds

hydr ogeathodocampriiptiegtace bet ween said polycrystalline silicon thin film
and said gate insulating film said hydrogen feeding |layer conprising a
m cro- cryst al B mrosigsiscof Whirphngoapr isésndrstirntennedi ppeysi{iiconl et ween
an anor phous silicon and a polycrystalline silicon.In the foregoing, a

pr ef ersbl €CRPdeER LD did e BiAdc onf fgeiaid bnshebea hen hadr dgesui eédinmg

| ayer are _ approximately sane as those of the gate electrode. Al so, a
prefeﬁ%ﬁ?%tﬁ%gﬁ’is one wherein the gate insulating filmis made up of a
silicon dioxide film According to a se%ond asgect of the present

i nvention, th8r PTPESHPoR ded A od 36 IralieF ABBur Fognad t Hike f igakhe
t LS col . g . o d on
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sequentially on the gate insulating £ilm;



filminterpose between the 9a polycrystalline silicon thin filmand the
gate electrode, the nethod conprising: a process of form ng an

i sl and-structured polycrystalline sijlgcon thin filmhaving a desired shape
on an insulating substrate; a process of form ng, after having forned the
gate insulating filmon the polycrystalline silicon thin film a
mcro-crystalline silicon thin filmand a netal thin film sequentially on
the gate i nsubatimgefsd mf 1Otclaipgpcasseel retwhingioaid¢dr ahadmefienred a
corrosion resistant mask | ayer having a desired shape on the netal thin
film rasietantanashinyed maushagat Hestioed odiape- mesitbeanetahskhiay€iln,o
formthe gate el ectrode having a desired shape; a process of etching the

m cr o-i¥S Sreffad nehin | fEbp ushng themogdivegioheresisbanbnmaski dea®r sk

| ayer to forma hydrogen feeding | ayer_ contajning hydrogen and havi ng sane
wi dt h %ml H& &SI FaTdese g“ﬁYﬂé’@e@s s K GEHiRFREFirst insulating film
on entire surfaces being_exposed containing a surface aof, the te

el ectrode; a Pr &F&EEIP gél TFRERY i THbF a2 HESTE Jrl?T%UISi%'t%yl‘f)?n a

conduchiye, Ly, SBeL s Pabrecysalldne s LLeRD Y T o Pt e
treat IRHrBen3ed hdt09%ver containing hydrogen and’ having  same
width as the gate electrode;
a process of forming a first insulating film on entire
surfaces being exposed containing a surface of the gate electrode;
a process of selectively implanting a desired impurity of

a conductive type on the polycrystalline silicon thin film to form

the source region and the drain region; and

a process of performing heat treatment at 300°C to 400°C
to feed hydrogen from the hydrogen feeding layer into an interface
between the polycrystalline silicon thin film and the gate
insulating film, and wheréin processes following said process
of forming said micro-crystalline .silicon thin film are
.performed at a temperature being lower than about 400°C.

In the foregoing, a preferable mode is one wherein the
process of feeding hydrogen is performed in an atmosphere
containing hydrogen plasma.

Also, a preferable mode is one that wherein includes a
process of forming, after the process of feeding hydrogen, contact
holes in the first insulating film and the gate insulating film
in a manner to expose the source region and the drain region and
forming a source electrode to be connected to the source region

through one of the contact holes and a drain electrode to be



to feed hydrogen fromthe hydrogen feeding |ayer into an interface between
the polycrystalline silicon thin filmand the gate insulating film and
wherein processes followi ng said progcgss of formng said mcro-crystalline
silicon thin filmare perfornmed at a tenperature being | ower than about
400C. In the foregoing, a preferable node is one wherein the process of
feedi ng hydrogen is perforned in an atnosphere containing hydrogen pl asma.
Al so, corpleefteicice tiedeiras ronedikat henes tinelAdesr af PrQEessnOicf or m ng,
after the process of feeding hydrogen, contact holes in the first

i nsul &ileg &hdna gobddres get €oirndnbyabi agednd Mndul aa im@nEelmt 6nexpose: t he
source region and the drain region and formng a source el ectrode to be
conneétedtf 2 6esh& esiguy cexpegissh cohteughi maesofr fidhee sontfadthdiobesirard a
drain el ectrode to be 10a connected to the drain region through the other
of the contact holes and a process of formng a second insulating filmon
entire surfaces being exposed containing surfaces of. the source 11

- electrode and the drain electrode. Al so, a preferable node is one wherein

" processes following the process of formng the mcro-crystalline silicon
thin film are perforned at a tenperature being | ower than about 400C. 5
12 Furthernore, a preferable node is one wherein the gate



.insulating filmincludes a silicon dioxide film According to a third
aspect of the present invention, there 1is provided a nethod for
manufacturing a thin filmtransistor having a source region and a drain
region formed on a polycrystalline silicoh thin filmand a gate el ectrode
formed in the polycrystalline silicon thin filmwth a gate insulating
film interposed between the polycrystalline silicon thin filmand the

gat e el ect r edectirbdemenidodheompiisi Ry e fyaecess of forming an

i sl and-structured polycrystalline silicon thin film having a desired shape
on an insul ati ngh$8Pst 2 e ferahriccmedeot s fararivhgredit probavsag forneedidde
gate insulg#inﬁ filmon _the polycrystalline silicon thin film a

ni cr o- cryst ar*fi RECSEEFceR FAFRLIRY| Mraruicrorcaystalhine| silsequenhial filmn
the gate insulating film a process of etching, after having forned a
corrosi on- ?E?iQ?ﬁ%?rﬁﬁgkaFa?eFeWQ@Kﬁguéedbﬂimﬁdlﬂwaﬂahhant&bouﬁeﬂOQ%ﬁJ1
film the metal thin filmusing the corrosion-resistant mask |ayer to
formthe gate el ectrode having a desired shape; a process of etching the

m cro-crystalline silicon thin filmusing the corrosion-resistant mask

| ayer to forma hydrogen feeding |ayer containing hydrogen and having sane
‘W dth as the gate electrode; a process of formng a first insulating film
on entire surfaces bei ng exposed containing a surface of the gate

el ectr ode;



a process of selectively inplanting a desired inpurity of a conductive
type on the polycrystalline silicon thpn filmto form the source region
and the drain region, 13 wherein the process of formng the first
insulating filmis perforned at 300C to 40DC to feed hydrogen fromthe

hyd f [ el ' f t h - | ] ]
/T oo thi mo o P eI A by Ghd GREreT RO akE

atin l'm an erern proc

fol | owiingslaitd vty aGiAsS iofcfele® Y s3alid ol &lidx ey Hiakd.ine silicon thin film
are perforned at a tenperature being |ower than about 400C. In the

foregoing, a Fredmiiall eomadehisd cgparierd ntha $reBent NidteBISPReLe e
cont ai ning hydrogen plasma is contained in the process of forming the
first iiss@ravyidedid mephbdeflobynnogéncthedordiangtiin aff hur thaaspeebrof the
present invention, there is provided a nethod for manufacturing a thin
filmtAPaving o® BFOWLHP ars6dicde pagi on addaandr aggipegi 6nrinednednonaa
pol ycr a&al l'ine i}Llicon,thi n filmand a gate electrode formed in the
ol yor PSLYFEYREASHTR oL HGR A it &nghtde datsuledeichgorpl Frrmadeiposed
E ty th | | i il thin fil dth t l.ectrod th
et ween olvcrys ine.silicon,thin. filman e Qgate el ectrode, e
met hod t’lhre\cgag?’ﬁ ysgafpfj eesssll&fjoflog iRgtalmi ¢Higha sqaf’i?ctjg]rsé@atmg £ilm
pol ycrﬁﬁttékrgbggdsb LG t hi i+ %asi .a _desi.red_s e on,_an_insul ating
substrat e; proce%g %%hf%lrl%lé%l@a tera_riﬁal\rll!englflﬁf%dgﬁﬁlé 3%1}13 'aFﬂsﬁlP%ti ng
f'|”‘OGaE@eeQ@EXQEH%EaEhb”ﬁe%thCeemeEBiBbLn] a

a process of forming an island-structured
polycrystalline silicon thin film having a desired shape on
an insulating substrate;

a process of forming, after having'formed the . gate
insulating film on the polycrystalline silicon thin film, a
micro-crystalline silicon thin film and a metal thin film
sequentially on the gate insulating film;

a process of etching, after having formed a corrosion-
resistant mask layer having a desired shape on the metal thin film,
the metal thin film using the corrosion-resistant mask layer to
form the gate electrode having a desired shape;

a process of etching the micro-crystalline silicon thin
film using the corrosion-resistant mask layer to form a hydrogen
feeding layer containing hydrogen and having same width as
the gate electrode;

a process of forming a first insulating film on
entire surfaces being exposed containing a surface of the gate
electrode;

a process of selectively implanting a desired impurity of

a conductive type on the polycrystalline silicon thin film to form

the source region and the drain region,



mcro-crystalline silicon thin filmand a netal thin film sequentially on
the gate insulating film a process of etching, after having fornmed a
corrosion- resistant mask | ayer having a desired shape on the netal thin
film the metal thin filmusing the corrosion-resistant mask |ayer to 13a
formthe gate el ectrode having a desired shape; a process of etching the
mcro-crystalline silicon thin filmusing the corrosion-resistant mask

| ayer to forma hydrogen feeding |ayer containing hydrogen and havi ng sane
width as the gate electrode; 14 a process of formng a first insulating

filmon entirgsfracas %J&@@é%ﬁﬁ%@: &Eé‘gfgr&”ilg&ﬁlé’{iﬁ{fgfg ©

el ectrode; a process of selectively Iinp ng a desired 1 npuri
conductiisv@etr¥pemed athe3quslcy ary stoal°ti e %bé&cﬁﬁdf&jéh fiddm tRef fkA o&@lﬁ
source region and the drain region, wherein the process of formng'the
second fiessiiingg | hgyér| dntios grer intsedaat 30Giden 400€ tp Iveed, dysdrogen from
the hydrogen feeding |layer into an interface between the polycrystalline

si | i cogidhicenf j timmndilhe agat echisghaei niqshillahirandf iher eiand priocesises
followi ng said process of formng said mcro- crystalline silicon thin film
are pePf‘-”g’Fﬁé&eét Foldppérat usaidpeirgdesmer atharf sy 406:0.d | midmo-

f or egoi r.ef er ahl.e nnqﬁgis gne wherein a step in an atnosphere

ng, .a.pr
contaiﬁfgétﬁ}gFBGeﬁ 55 T ot Afnéde performed at a temperature
being lower than about 400°C.

In the foregoing, a preferable mode is one wherein a step
in an atmosphere containing hydrogen plasma is contained in the
process of forming the first insulating film to feed hydrogen.

According to a fourth aspect of the present invention, there
is provided a method for manufacturing a thin film transistor
having a source region and a drain region formed on a
polycrystalline silicon thin film and a gate electrode formed in
the polycrystalline silicon thin film with a gate insulating film
interposed between the polycrystalline silicon thin film and the
gate elecﬁrode, the method including:

a process of forming an island-structured
polycrystalline silicon thin film having a desired shape on
an insulating substrate;

a process of forming, after having formed the gate
insulating film on the polycrystalline silicon thin film, a
micro-crystalline silicon thin film and a metal thin film
sequentially on the gate insulating f£ilm;

a process of etching, after having formed a corrosion-
resistant mask layer having a desired shape on the metal thin film,

the metal thin film using the corrosion-resistant mask layer to



in the process of formng the first insulating filmto feed hydrogen or in
the process of formng the second insulating film According to a fifth
aspect of the present invention, there 1is provided a nethod for
manufacturing a thin film transistorhaving a source region and a drain
region formed on a polycrystalline silicon thin filmand a gate el ectrode
formed in the polycrystalline silicod3hin filmwith a gate insulating
filminterposed between the polycrystalline silicon thin filmand the gate
el ectrode, the nethod including: a process of formng an island-structured
pol ycrystalline silicon thin filn1having§a desired shape on an insul ating

142" stbHT € B4 IR B19e RV HRY af ﬁlﬁéﬁlﬁ@aﬁﬁhned the gate

|nsulat|ng filmon the po% ryst II ine silicon thin film
mi cro-cryst al% ife” %???cgﬁ t ¥ﬁ1¥ cP%FFﬁH%ﬁYQWﬁ ¥9¢n?1§é69€nFP&PIy on

th f chi ft
co?rggkg%hngggﬁgtgﬁ? Eggto$hyer éﬁkﬁéég a egpréﬁggh VIn rﬁ%ﬁ%ﬁephin
film t8ecihy TARL: t BbRCEhLDASIGL D geﬁ%ms'rﬁa{wﬁ 'Sts%m o ekl axer Lo

formthe gate el ectrode having a d shape; " cess ing >t he
M cr o- ¢hystgaldd nel esitrceien t hin



filmusing the corrosion-resistant mask layer to forma hydrogen feeding
| ayer contai ning hydrogen and having sane width as the gate electrode; a
process of formng a first insulating. filmon entire surfaces being
exposed containing a surface of the gate el ectrode; a process of
selectively inplanting a desired inpurity of a conductive type on the
polycrystalline silicon thin filmto ffigrm the source region and the drain
regi on, wherein any one of processes follow ng processes of formng the
mcro-crystalline silicon thin filmis perfornmed at 300Cto 400C to feed
int,o an interface between the

hydrogen fromt o] ing |ayer _
polycrystalIP%eBEPP¥g%ngﬁﬂf%%$%V#?aﬁd%Pﬁgtgﬁﬁ%?'qﬁﬁﬂ%ufhbmfppmeﬁ%k¥@

wher ei $PFReeSsesnd A:-M-R0 |- e orm.opng said micro-crystalline
silicon thin fiIn?éaréﬂﬁﬁafSﬁﬁ%%l%ﬁﬁg%%%ﬁgg%%%Lé€?H§% ﬁ&k?o ?Cﬁqﬂﬁ%'about
400C. In exanpl e enbodi nents, the hydrogen feeding |layer to diffuse
hydrogen i nt o? aproFRssr felt esdlraieiore iheingolartriyst al |deate red |inganr it e i I m

and t > jnsulating fi is formed in.a position between the gate
i nsul a i%éﬁéﬁqﬁﬂFSn yPﬁe°ﬁa¥gé 8?@%??¥ﬁﬁ?k%ﬁ&? fhéternr ehini f1lmitwy Hirst ance
of hydegesoatca ree1htaed thaeagduihngehydnogenation can be made short.

15a In exanple enbodi ments, after the gateé {nsulating filmhas been forned

on the polycrystal.line silicon thin filmas the active layer, the
ni cro-cr ysta|‘”¥‘|etnr%l i |t§‘80ﬁ’rf3ﬁreﬁsf At miriirghEhfresgropdi anulatarg film

sequentd ldptdaRasLEedoga-thg 3% to feea hydrogen from the hydrogen

feeding layer into an interface between the polycrystalline
silicon thin film and the gate insulating film, and wherein
processes following said process of forming said micro-
crystalline silicon thin film are performed at a temperature
being lower than about 400°C.

In the foregoing, a preferable mode is one wherein
a step in an atmosphere containing hydrogen plasma is contained
in the process of forming the first insulating film to feed
hydrogen or in the process of forming the second insulating
film,

According to a fifth aspect of the present invention, there
is provided a method for manufacturing a thin film
transistorhaving a source region and a drain region
formed on a polycrystalline silicon thin film and a gate
electrode formed in the polycrystalline silicon thin film with a
gate insulating film interposed between the polycrystalline
silicon thin film and the gate electrode, the method
including:

a process of forming an’ island-structured polycrystalline

silicon thin film having a desired shape on an insulating



insulating filmand then the tungsten silicide thin filmand netal thin
filmare sequentially and selectively etched to form the gate el ectrode
and the hydrogen feeding | ayer and, therefore, 16 an independent process
of photolithography to formthe hydrogen feeding |layer is not needed. As a
result, the hydrogen feeding |layer can be formed in a position where

di ffusi ng di stance of hydrogen can begaade short w thout causing an
increase in the processes of photolithography. BRI EF DESCRI PTI ON OF THE
DRAW NGsibEheratb®wye and ot her obj ects, advantages, and features of the
present invention will be nore apparent fromthe follow ng description
taken in conjaunetooesw tbft formingoppanyt g W= AgS AdrMBEChhdi gatlk IS a
cross-sectional view showi ng configurations of a TFT according to a first
enbodi FRLIGFLiIME Bidgenm | HvenpporcryEitgsllidte t si2Ccamne tirncessld| agr ans
show ng .a nethod for manufacturing the TFT according to the first

enbodi rOTRrYpder oingr sdddsn Fhis. 30moasdR & enpradeshith afidnms
showi ng the nethaqd for manufacturing the TET according to the first

enbodi %@ﬂuﬁnﬁlagﬁé'eronofthﬁr S DS EHYsinand k41 are process di agrans
showi ng the net r nuf acturing.the TFT,accaording to the first
enbodi ment iﬁ@gﬁcg%‘#%f O%? teddoy, ﬁqufse.r 592Y 181 fra%‘eﬁir Gt eSSrHPa§PaNs
showi ngeEherdmt hadk 1aver having a desired shape on the metal thin film,



for manufacturing the TFT according to the first enbodiment in order of
processes; Fig. 6 is a process diagramshowi ng a main process being

enpl oyed in a nethod of manufacturing a TFT according to a second

enbodi nent of the present invention; 17 Fig. 7 is a process diagram

showi ng a mai n process being enployed in the nethod of manufacturing a TFT
according to a third enbodinment of the present invention; Fig. 8 is a
process di agram showi ng a main process being 5 enployed in a nethod of
manuf acturing a TFT according to a fourth enbodinment of the present

i nvent i =10 15, & 5 tiona L.ew of Qnventional TFT _ (first
conventﬂi?{ganzgll:é t(%xlagtp}:l% ffF‘JfIgS‘%Slo sﬂg@c‘lf%]\sﬂésgs\%%ilgensgj]sr{\?slgwr%ah%w Jf'nagyer to
conf i glfoat Ameofgathd anathecconvanly endleshikd sagpnd convent i onal
exanple); and Figs. 11A to 11E are cross-sectional view show ng nain
processes beiagpusedsisnod natdhdchgreshi agl BEbRErBEa0t heE <GanVveRt iana| TFT
(second conventional exanple). 15 DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI NENTSuBdsY Ihbeescafrosapnytemsi sitdnt heagit ebepdr |ty efdnindna Whidrdgen
described in further detail using various enbodinents with reference to
the acdGRsHMYd ndadreini RS tadnimg shyEmogkrerind-i javény | s same width

cross-sectional view_show ng a configuration
as the gate electrodé;

a process of forming a first insulating film on entire
surfaces being exposed containing a surface of the gate electrode;

a process of selectively implanting a desired impurity of
a conductive type on the polycrystalline silicon thin film to form
the source region and the drain région,

wherein any one of processes following processes of forming
the micro-crystalline silicon thin film is performed at 300°C to

400°C to feed hydrogen from the hydrogen feeding layer into an
interface between the polycrystalline silicon thin film and the
gate insulatingrfilm, and wherein processes following said
process of forming said micro-crystalline silicon thin film
are performed at a temperature being lower than about 400°C.
In example embodiments, the hydrogen feeding layer to
diffuse hydrogen into an interface between the polycrystalline
silicon thin film and the gate insulating film is formed in a
position Dbetween the gate insulating film and the gate
electrode and, therefore, diffusing distance of hydrogen at a

period of time during hydrogenation can be made short.



of a TFT according to a first enbodi nent of the present invention. 25
Figures 2A to 5L are process diagrans show ng a nethod for manufacturing
the TFT according to the first enbodi nent in order of processes. A TFT 10
of the first enbodinment, as shown in Fig. 1, includes an insulating
substrate 1, an underlying insulation film2, an N-type source region 4,
an N-type drain region 5, a 18 channelaregion 6, a gate insulating film?7,
a hydrogen feeding layer 8 and a gate electrode 9. The insulating
substrate 1 is made up of, for exanple, an "OA2 substrate"” (brand nanme of
~a substrate produced by N ppon Electric dass Co., Ltd.). The underlying 5
i nsul ati on f{Pmexdnpmdembpddfreatsi,| i gbhedi awhicdegdté mihavilaginks £ifid m

t hi ckness of 80 nmto 120 nm On the underlying insulation film2is

for ned?"é‘spd?%?y§9§m@ﬁnémsiﬂ?lil%oﬁotlﬁpﬁy\ﬁtlamlé‘nl@a\ﬂinlgidqrs thim tfiilekress. of
70 nnl%' 80 qgi inlone eng regi.on of which an N-type source region 4 is

f or med,™ % Hnot Fer 1RKAT r e §PEn WeTmicaly st 1aAnR- t5ide qmaj thire gEdAmS arsl

f d i t .eqi f which. . h | i 6 i f d

ot oo nkPad ST et e e RN (ISRt Bl 1yl Bhes dofte gat
i | at;i LM, 7 d: f il di i. f.il ing. its fil

| sl aBALRLg dseda VR A5t LpRcdh X de L Bt ng s L
film3meFage L5 ihydrage @ﬂee%@qa@nlt%q&yf ar fs%rﬂé%f&i%%%ﬁ tne1%h ooy ;#5%}4 29

film 7 and made up of a mi.cro-crystalline silicon th avi
filmthhekgass ofe6frdde tmrdB@nanhyARdgther&ais£l1eGkhodeq9 | d on
t he hydrogen feeding |ayer 8 and gadegup of a fﬁngg%gn s?fi%?%é§¥ég%W1filrn
having its filmthickness of 80 nmto 120 nm



20 The TFT 10, as shown in Fig. 1, also includes an interlayer dielectric
(first interlayer dielectric) 11 fornmedgon entire surfaces of |ower |ayers
t hereof including a surface of the gate electrode 9 and made up of a
silicon nitride filmhaving its film thickness of 280 nmto 320 nm a
source = eciﬁ@;%ﬂ@e d 25.,an i i i it iLIm
t hi ckness of 370 nnf?g 2%%@$§%$ aﬁg fZ%tgg?%g?qqéﬁgéﬁyﬂ gg%onﬁg% edtpg t he
sour ce elyicajerd ttheealy aag@it agls hebe 12AcLewredaisn BheréghﬁELayghe
dielectric 11 and gate insulating film?7, a drain electrode 14 nmade up of
an al ubiysmngdn | febavingy lageti laat hbeknéssmell 370 BM $6s438 oy AR Lor med
so 19 that it is connected to the drain region 5 through a contact hole
12B f o usinthe dimttariag ep fdi e¥drogen 1d¢amndaamedensshatricngsithbar?7, and
a passivation film(second insulating film 15 nade wup of a silicon
ni tri dEFIIMDARR nfIFEE2PRI At RibEkn 35068 535% i Sphot280 tivandphor.med on
entire surfaces of |ower |ayers thereof including surfaces of the source
el ectrode 13 and drain electrode 14. As described above, wth
configurations of the TFT 10 according to the first enbodi nent, since the
hydrogen feeding 10 |ayesr3EfoDERIEDPETTON bydregemitipnds fornmed in a
position between the gate insulating TiTm 7 and gate efectrode 9, a
di stance between the hydrogen feeding |layer 8 and an interface between the
polycrystalline silicon thin film3 to be used for diffusion of hydrogen
and the gat eThesutladvagahid mthés whdeshyrtadFhetefese, kb sknageudilf usi ng
di stance of hydrogen is shortened at a period of

of the present invention will be more apparent from the

following description  taken in conjunction with  the
accompanying drawings in which:

Fig. 1 is a cross—-sectional view showing configurations of
a TFT according to a first embodiment of the present invention;

Figs. 2A to 2C are process diagrams showing a method
for manufacturing the TFT according to the first embodiment
in order of processes;

Figs. 3D to 3F are process diagrams showing the method
for manufacturing the TFT according to the first embodiment in
order of processes;

Figs. 4G to 41 are process diagrams showing the method
for manufacturing the TFT according to the first embodiment in
order of processes;

Figs. 5J to 51 are process diagrams showing the method
for manufacturing the TFT according to the first embodiment
in orxrder of processes;

Fig. 6 is a process diagram showing a main process
being employed in a method of manufacturing a TFT according to

a second embodiment of the present invention;



time during the hydrogenation, it becomes possible to performa sufficient
hydr ogenati on wi thout taking much time in the heat treatment. As a result,
since a trap density in a grain boundary in the polycrystalline silicon

becones snmall, a decrease in 20 carrier H& bility of the polycrystalline

silicon can be prevented and since a threshold voltage drops, a transistor
characteristic 1is inproved. Next, a nethod for manufacturing the TFT 10 of
the enbodinent i s explained in order of processes by referring to Fig. 25
2A to Fig. 5L FFFéﬁ a%ssﬁoRﬁOFﬁsﬁlQlaSAaﬂtﬁ§0Wﬁ§alétmﬁgnsgb§?ﬁéﬁebilnade

up of, for tr.at nane of a substrate produced by
Ni ppon El ec dazégq(a,ﬁzoe Ef‘ad f %ﬂ”e‘%frtébu%a T GRESPAIEGEP fstihEdon

film2 nad%m%g [ filmhaving its filmthickness of 80
nmto 120 nmi sd(1 eegl&;dtfeg%%o%%rg?qh |Ansu Jt?l?'ng substrate 1 by a P-CVD

met hod using Si Héj o(Men@ssp! PSE Qdd %g B E58g§ﬁg0$ ﬂgl{lhﬁcﬁﬁggga%%lg%s

Then, an anorphous silicon h|n |In1 aving i €ss

rimto 80 employéeposid edtodd he mféé’tﬁlﬁlhg%ull‘%&" L28-5LhM4 By a5ﬁgr§(1fth-a

| ow pressure CVD nmet hod using Si2H6 (di as reactant gas.

| aser beamesbokiiasnan ofXithe b&ﬁgéﬂé3ﬁﬁﬁéﬂ€$bﬁp the amorphous silicon thin
film1l6 to crystallize it and to change the anorphous silicon thin film 16

to be the polycr¥égal 9 e sidicon-s$bt0idhbin 3ieas ocTheWtdivdrigioRd 4Pr
Then, as shown in Fig. 2C, after a resist mask | ayer (corrosion-resistant
mask IayerXflISﬁa@pﬁgeatdegﬁde@xgh@ﬂe)has ‘ :
Fig. 10 is a cross-sectional view showing configuration of
10  another conventional TFT (second conventional example); and
Figs. 11A to 11E are cross-sectional view showing main

processes being used in a method manufacturing the other

conventional TFT (second conventional example).

15 DETAILED DESCRIPTION QF THE PREFERRED EMBODIMENTS

Best modes of carrying out the present invention will be
described in further detail using various embodiments with

reference to the accompanying drawings.

20

First Embodiment

Figure 1 is a cross-sectional view showing a configuration

of a TFT according to a first embodiment of the present invention.

25 Figures 2A to 5L are process diagrams showing a method for
-manufacturing the TFT according to the first embodiment in order

of processes. A TFT 10 of the first embodiment, as shown in Fig.

1, includes an insulating substrate 1, an underlying insulation

film 2, an N-type source region 4, an N-type drain region 5, a



been formed photolithographically on the polycrystalline silicon thin film
3, the polycrystalline silicon thin film3 is etched selectively to be of
an island-structure having a desired shape 15 by a dry etching nethod using
the resist mask layer 17 with CF4 (carbon tetrafluoride) and 02 (oxygen)
as etching gas. Next, as shown in Fig. 3B, the gate insulating film 7 nade
up of a silicon dioxide having its filmthickness of 35 nmto 45 nmis
formed on entire surfaces being exposed including the surface of the 20

i sl and- st r gttrmned pelyony$t akl ppeesihbodatihgnfiiln?3 byhadrbgowa pfessime
CVvD nmet hod using SiH4 and 02 as reactant gas. Then, by the P-CVvD net hod
usi ng Si H41apRT § SRk proaks o lasd Ny Ay oy dmsulas imsnsubatrgas,l s made
mcro-crystalline silicon thin film18 servin as a hydrogen feeding |ayer
and havi ng %Pt 8L f 590 eReERlessaBi @ suhshad <80 (ks Bepe ik acswWrstteat e
insulating film7. The .mcro- stalline silicon thip film 18 has a phase
bei ng intgfﬁgﬂfgpeIB%ﬁﬁﬁﬁﬁxéngg%%F5h%u§f§?FiE@n'aﬁdx&)pof9@§y%@ Frineng
silicongan Is yvdrogen. Next, a.tungsten silici.de thin film
(et b 2 o ArERTRRiRg FEER 24Y B9AE abEY 2 Sel L08R Somins F0F hisbna e
deposi ted - L.Ag t 1.Cr Q- S L.ne. sjili ]

i 16, TREAT SOYEKECRSICEEA O 1R MhE On PRYS Ry L 180 AL

(corrosionthesi stiantorRek b FVSIYc 30 2V Nk %i‘i‘iﬁcﬁ? nihaper %sha?'éﬁﬁﬁhnces

formed photolithographically o the tungsten silicide thin film
tungsten sifin@i 6RitRhBskl b 18 e & Hiedrseliechinkekha teghiehma @f& an

el ectrode 9 by a dry etching nethod using the resist
N-type source region 4 is formed, in another end region of which

10 an N-type drain region 5 is formed, and in a center region of which
a channel region 6 is formed between the N-type source region 4
and the N-type drain region 5. The gate insulating film 7 is made
up of a silicon dioxide film having its £ilm thickness of 35 nm
to 45 nm formed on the polycrystalline silicon thin film 3. The

15 hydrogen feeding layer 8 is formed on the gate insulating film
7 and made up of a micro-crystalline silicon thin film having its
film thickness of 60 nm to 80 nm. And the gate electrode 9 is formed
on the hydrogen feeding layer 8 and made up of a tungsten silicide
thin film having its film thickness of 80 nm to 120 nm.

20 The TFT 10, as shown in Fig. 1, also includes an interlayer
dielectric (first interlayer dielectric) 11 formed on entire
surfaces of lower layers thereof including a surface of the gate
electrode 9 and made up of a silicon nitride film having its film
thickness of 280 nm to 320 nm, a source electrode 13 made up of

25 an aluminum film having its film thickness of 370 nm to 430 nm
and formed so that it is connected to the source region 4 through
a contact hole 12A formed in the interlayer dielectric 11 and gate
insulating film 7, a drain electrode 14 made up of an aluminum

film having its film thickness of 370 nm to 430 nm and formed so



mask | ayer 20 and enpl oying CF4 (carbon tetrafluoride) and Q2 (oxygen) as
etching gas. Wiile the gate electrode 9 is being formed, 10 by using

et ching gas having conpositions descri bed above, the tungsten silicide
thin film219 can be etched at a high etching rate. Next, as shown in Fig.
3F, the mcro-crystalline silicon thin flii m18 is selectively etched to
formthe hydrogen feeding 15 |layer 8 having the sane shape as the gate

el ectrode 9 by a dry etching process using the sane resist mask 20 as used
in the abot&atpibcessonnediaudt thetihg denny adgiand Setpt oygng Sbhtesw hole
hexafl uoride), Cl12 (chlorine) and H2 as etching gas. At a period of tine
duri ng the l£28r #erived oh the hytevjemefregdedgcitayier 18, apdegl6eeinhizhgtijag t o
be used for_ dry_etching on the micro-crystalline silicon thin film 18 has
to have a dédPodit #BA avRagticatimnviider Eeanai delsed@tiadefdAimglpanade
bet ween t he ni%ro-crystaIILne_ silicon thin film 18 and silicon dioxide
fi1m maki ngPuBttfePEP MIdHIGS Ad i havingotr ke df WP dQiGkIRI O W i RE0 nm

m cro-crystal Line 25 silicon thin film 18. By usin uch the etchin as
vt o 1 he o RBCERL N SR B it idiso s Tty s LPUEE: Vevet ehHhEEPati o
bei ng as hi; .abo can_be oht ai.ned. and, therefore he

m cro-crys g?ll?%é%gi %E%‘%Cgéion@%ﬁﬁﬁﬂ%r%%l CATBE Egc %%rgépe%ﬁeg/ém,q(e
Moreover, the etching gas described above has an 22 excellent capability
of renoving a residue of tungsten silicide. Furthernore, the dry etching

g’e*éI Qggfirrgggy:gof/ gs‘;] g{/eg}éﬂ%egﬁtcﬁao@é eclhede Bpndnihg hntl ogencheedipg {gyer

according to the first embodiment, since the hydrogen feeding
10 layer 8 for performing hydrogenation is formed in a position
between the gate insulating film 7 and gate electrode 9, a distance
between the hydrogen feeding layer 8 and an interface between the
polycrystalline silicon thin film 3 to be used for diffusion of
hydrogen and the gate insulating film 7 is made short. Therefore,
15 = since diffusing distance of hydrogen is shortened at a period of
time during the hydrogenation, it becomes possible to perform a
sufficient hydrogenation without taking much time in the heat
treatment. As a result, since a trap density in a grain boundary
in the polycrystalline silicon becomes small, a decrease in
20 .carrier mobility of the polycrystalline silicon can be prevented
and since a threshold voltage drops, a transistor characteristic

is improved.
Next, a method for manufacturing the TFT 10 of the
embodiment is explained in order of processes by referring to Fig,
25 2A toFig. 5L. First, as shown in Fig. 2A, the insulating substrate
1 made up of, for example, “OA2 substrate” (brand name of a
substrate produced by Nippon Electric Glass Co., Ltd.) is prepared
and an underlying insulation film 2 made up of a silicon dioxide

film having its film thickness of 80 nm to 120 nm is deposited



.an advantage in that, by swtching each of the etching gases in 5 the

m d- course of the etching process, a sane vacuum system can be used,
serving to raise a throughput. Thus, with the method for manufacturing the
TFT according to the enbodi nent, since, by comonly using the resist mask
| ayer 20 described above, the tungsten €idicide thin film19 is 10
selectively etched to formthe gate electrode 9 and then the
mcro-crystalline silicon thin film18 is selectively etched to formthe

hydrogen f eeditige | agenl8tihhe sukenesstof 1phwt ohi PhayDapiethdd nOetngeeadad.
That is, the hydrogen feeding layer 8 can be formed wi thout causing an

i ncrease i nmoge®rideess ehdphét dhiltthogeaplyides dexteacasasthaws i Theng. adG
an interlayer dielectric 11 made up of a silicon nitride filmhaving its
filmthi ckR@EIREOUBRGiddconotB20 Al 1deposiltedisns &hlmr higknaeesobei’Ag
exposed inclu%in a surface of the gate el ectrode 9 by a P-CVD net hod

usi ng Si H4P™ %ggnﬂ’ﬁn}%ﬂep&?ﬁ}w £ e rafte Jad nnanthdaties fidinZi Ry
Fig. 4 P_(phosphorus) is, selectively i anted, . i on dopi ng using PH3
S s Ty eBh R ke T Re ERO o Yoy ThBnd 05 r Biodae dnd cand gtk B9

el ectrode 9 as a K, . 47 t nd. regi ons _of the polycrystalljne
Silicon thin fil B st BReh %Pglﬁ et i?ﬁ&&ﬁaa??ﬁgrf%/srﬁ%ﬁ“a tPnEGat e
25 1 nsul al b rihlois o1 1980, BY1APRLYING cARCKL(BELETEL ! ot HEPPb RN EAL,
regions of the polycrystalline silicon thin rifm O perform an anne ?lng

R e e T S e S T e e
41, by usiBglracBnCVRiequyiipFent,. akedthown in Fig. 2B..

10 Then, as shown in Fig. 2C, after a resist mask layer
(corrosion-resistant mask layer) 17 having a desired shape has
been formed photolithographically on the polycrystalline silicon
thin film 3, the polycrystalline silicon thin film 3 is etched
selectively to be of an island-structure having a desired shape

15 by a dry etching method using the resist mask layer 17 with CF,
(carbon tetrafluoride) and O, (oxygen) as etching gas. Next, as
shown in Fig. 3D, the gate insulating film 7 made up of a silicon
dioxide having its film thickness of 35 nm to 45 nm is formed on
entire surfaces being exposed including the surface of the

20 island-structured polycrystalline silicon thin film 3 by a
low-pressure CVD method using SiH, and 0O, as reactant gas. Then,
by the P-CVD method using SiH,, PH, (phosphine), and H, (hydrogen)
as reactant gas, amicro-crystalline silicon thin film 18 serving
as a hydrogen feeding layer and having its film thickness of 60

25 nm to 80 nm is deposited on the gate insulating film 7. The
micro-crystalline silicon thin film 18 has a phase being
intermediate between an amorphous silicon and a polycrystalline

- silicon and contains much hydrogen. Next, a tungsten silicide thin

film (metal thin film) 19 having its film thickness of 80 nm to



23 treatnent at about 400C is perforned, for hydrogenation, on the

i nsul ating substrate 1 in an atnosphere containing a hydrogen plasna. That
is, by the heat treatnent described above, hydrogen is released fromthe
hydrogen feeding. layer 8 and is then diffused 5 into the dangling bond

exi sting at an interface between the pokycrystalline silicon thin film3
and silicon dioxide film making up the gate insulating film7 to have an
orbit being in an unbonded state be connected to an atom of hydrogen for
term nati on20Atnm peri ddpobitede ur angsplet dyii@gearaticen, oas thHe deserbbed
above, by performng the heat treatnent in, the atnosphere containing

hydr ogen plcaywdaliydcogdd imsm giiiyn fEdid ridin  t he hydrogen feeding | ayer 8
but al so provided in the atnosphere containing hydrogen plasma can be used
for the diffusi oA'&Rd, 2% hehaWBr dn dhi®f f BB ericit et aydesdetamank chayde

i nproved. An 15 efficiency of diffusing hydrogen can be enhanced even when
the tenmper'&CireSdPMEEE ¢ th&avdatt apeedt Henfavd noReflegiredapbere pso,
in eachpr ss_follgwng, the process, of .depositing the mcro-crystalline
e P g b P RO P B R SRR QLTRSS i Lupian ol oL 0385 UR, Botuor
to prevent rogen.f i sed .20 unnecessarily,.it is. preferable
that the héatot f eat st upgscsd § 51 FERE A0 ERIE T O Hepky 1EREr L
about 400C. \ i i g , s ' : r t
shown) havitr?gﬂ-gﬁggs' ?teﬁ svg;pﬂe%de:{ésgb%g% ?%r’tr?gtrg thﬁ1r fﬁ%ﬁbﬁ@%&%{g%ﬁei ]gné;%%‘fi ng

film 1l bynashobgeld Deoraphve i 0opssy Ehe |hAELAYEEr21082LHA) | Bl bl M

gate insulating film?7 are sel ectively

{oxygen) as etching gas. While the gate electrode 9 is being formed,

10 by using etching gas having compositions described above, the

tungsten silicide thin film 19 can be etched at a high etching

rate.

Next, as shown in.Fig. 3%, the micro-crystalline silicon

thin film 18 is selectively etched to form the hydrogen feeding

15 layer 8 having the same shape as the gate electrode 9 by a dry

etching process using the same resist mask 20 as used in the above

process, without being removed, and employing SF; (sulfur

hexafluoride), Cl, (chlorine) and H, as etching gas. At a period

of time during the formation of the hydrogen feeding layer 8, the

20 etching gas to be used for dry etching on the micro-crystalline

silicon thin film 18 has to have a composition which can provide

a high selective etching ratio between the micro-crystalline

silicon thin film 18 and silicon dioxide film making up the gate

insulating film 7 formed directly below the micro-crystalline

25 silicon thin film 18. By using such the etching gas having the

composition as described above, a high selective etching ratio

being as high as about 20 or more can be obtained and, therefore,

the micro-crystalline silicon thin film 18 only can be etched

selectively. Moreover, the etching gas described above has an



.etched using the resist mask |layer by a dry etching nethod using CF4 and
H2 as etching gas to formcontact holes 12A and 12B which expose the
source region 4 and the drain region 5 respectively. Next, as shown in Fig.
5K, after an aluminumfilmhaving 24 its filmthickness of 370 nmto 430
nmhas been deposited on entire surfacesZBei ng exposed containing surfaces
of the contact holes 12A and 12B by a sputtering nethod, by performng
patterning on the alumnumfilmin a nmanner so as to have a desired shape,
both 5 t heegoeldent| ezpabieitd ¢D reencsdnmeat etk idud beE soHGEechegi DIve .

t hrough the contact hole 12A and the drain electrode 14 to be connected to
the drain FEGLERTBOrRr ofdie tthey cohclatnghokehodeBphogedsitoulfcamedisd yyate
formed. Finall as shown in Fi 5L, the TFT-10 of the enmbodinment 10 is
obt ai ned b§1&€%6§|d?. %@%Ehﬁa}%ﬁ%@%ﬁqﬁdwmamw g sofr idecspbprerhave
nitride f|In1h |.m t hickness of 250 nmto 280 rimon entire

surfaces b&MJ X%gi&%a Jc’@)n?réﬂ"n rﬁysﬁﬁjfté&?sn%ﬁatql?eOfsb't}?c%t‘éhéﬁgr%%eslgfand

drain g%ec 3dﬁ1&4 Xr nmet,had u3|n SiH4, NH3, and H2 as reactant
gas. escr i be &St Stet RodelBr VarRATT 2%$ tFT FR™ he
TFT of the i e t f re |nv ntion, as shown in the
processes |% Eé&d ngggyggg t% %g%e?he§$1 éﬂ¥%%ulat|ng f|In17 made up of

the silicon di OXTﬂﬁsf 'Jrﬂlfi'e\ﬁqe gr%]?c:}lgd)f&gmgﬂukggth?%ﬁad ‘P}?’fbgceé%rd

pol ycrystalline silicon thin 2 rving as ayer

rlngc; ?ecr ystaldidemsoligent,t BiAck) vy %%na{&%ltyhﬁswagﬁ{ee@e§ 'thnQthlwérf' I'm

20 described above, the tungsten silicide thin film 19 is

10 seléctively etched to form the gate electrode 9 and then the
micro-crystalline silicon thin film 18 is selectively etched to
form the hydrogen feeding layer 8, the process of photolithography
is not needed. That is, the hydrogen feeding layer 8 can be formed
without causing an increase in the process of photolithography.

15 | Next, as shown in Fig. 4G, an interlayer dielectric 11 made
up of a silicon nitride film having its film thickness of 280 nm
to 320 ne is deposited on entire surfaces being exposed including
a surface of the gate electrode 9 by a P-CVD method using SiH,,
NH;(ammonia), and H, as reactant gas.

20 Then, as shown in Fig. 4H, P (phosphorus) is selectively
implanted, by ion doping using PH, as an impurity source and by
a self-alignment process using the gate electrode 9 as a mask,
into both end regions of the polycrystalline silicon thin film
3 through the interlayer insulating film 11 and the gate

25 dinsulating film 7. Then, by applying an exima laser to the both
end regions of the polycrystalline silicon thin film 3 to perform
an annealix_lg process at about 400°C to activate the impurity (P),
the N-type source region 4 and the N-type drain region 5 are formed.

Next, as shown in Fig. 4I, by using a P-CVD equipment, heat
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sequentially formed on the gate insulating film7 and the tungsten

"silicide thin film19 and mcro-crystalline silicon thin film18 are

sequentially and sel ectively etched, by commonly using the 25 resi st nask
| ayer 20 having a desired shape deposited_on the tungsten silicide thin
film19, to formthe gate el ectrode 9 ant® the hydr ogen feeding | ayer 8
and, therefore, the process of photolithography to formthe hydrogen
feeding layer 8 is not needed. Moreover, in the first enbodinent, a | ower
| ayer 25 pokpsrmpotadtidfout K0Odn ihipefidrnad] fandhysopeaybipnecessthe -
formthe | ower _| ayer polycrystalline silicon thin film 121 sho Ln the
convention&PSH93€é§§e§u¥ﬁtﬁ?§§.11%R £ PHEROSRRSTS PG HIERY gﬁhﬁ TLE a
decrease in.yields, . caused n_i.ncrease i.n the .5 progesses can .bhe,avoi ded,
Wi ch enabPETEa ER b1 DYn bR g Dser ceAPE e EBe i g N
nmet hod of i e Tk L1t i i r | t he
et hod of TRLAE A 19 hend B Bloqdl e Lhasl SEROLIRNL s YRR oot the
at mospher giﬁQoC(%’Hea'&&r‘f@lﬂYéerSE& BLASHR Y gdidif USh 0P 0f rRYEEOGRR LMD e

dangl i ng bond can be carried out by using hydrogen not only fed fromthe

hydr ogen fP@Q&&be@ﬁ@&iﬁeb%ErwdahlHHEﬁFEihmn3tBﬁd.QEEE&@Beuid%ﬂnéﬂfﬂB@
hydr ogen plasma and, therefore, an efficiency of hydrogenation can be

i nproved. mokThgsupacher dhtg insthetIhd £01af7the Havstaendash trasd ing hie
hydrogen feeding |ayer 8 to diffuse hydrogen into an interface between the
pol ycryst akhi nenigiddegbnstata tid neSnandtédie tgatan - atom of hydrogen for
termination. At a period of time during the hydrogenation, as
10 described above, by performing the heat treatment .in- the
atmosphere containing hydrogen plasma, hydrogen not only fed from
the hydrogen feeding layer 8 but also provided in the atmosphere -
containing hydrogen plasma can be used for the diffusiorn and,
therefore, an efficiency of hydrogenation can be improved. An
15 efficiency of diffusing hydrogen can be enhanced even when the
temperature of 400°C for the heat treatment is lowered to 300°C.
Also, in each process following the process of depositing the
micro-crystalline thin film 18 serving as the hydrogen feeding
layer 8inFig. 3D, in order to prevent hydrogen frombeing released
20 unnecessarily, it is preferable that the heat treatment is
performed at a temperature being lower -than about 400°C.

Then, as shown in Fig. 5J, after a resist mask layer (not
shown) having a desired shape has been formed on the interlayer
insulating film 11 by a photolithography process, the interlayer

25 insulating film 11 and the gate insulating film 7 axre selectively
etched using the resist mask layer by a dry etching method using
CF, and H, as etching gas to form contact holes 12A and 12B which
expose the source region 4 and the drain region 5 respectively.

Next, as shown in Fig. 5K, after an aluminum film having



insulating film7 is formed in a position between the gate insulating film
"7 and the gate electrode 9, a diffusing distance 20 of hydrogen at a period
of time during the hydrogenation can be shortened. Al so, as described
above, after the gate insulating film7 _made up of the silicon dioxide
filmhas been formed on the island-struétured pol ycrystalline silicon thin
film3 serving as the active layer, the mcro-crystalline silicon thin
film18 and 25 the tungsten silicide thin film19 are sequentially forned
on the gatlés ﬁshméthwg(-weﬂwf BHY niheo ARy BR R SSPRRBIARP AT Fed idTnen DL BAd
m cro-crystalline skllcon thin film 18 are sequenti al | ﬁnd sel e tivelé

et ched, by St Sy PESPHEC RS FEsT LR ARR KDY 55 ReVIFRG G°BEE P LREpe
deposi ted t he t ten silicide thin 26 film19_ to.formthe_gate

G botrode 9 ndRehb2Rvor GuaR ety e s byhe Frsfapdr Bt ERsRE b cens
of photoli gL, . 1 g i .81 e

whi ch can &E%L%geﬂﬁg%ﬁT%ﬁ%ﬂ?fhg%ggégé? %ﬁé%i?grggvég%gfgﬁﬁEQ{gﬂ%ﬁ§’$€§ggf

the 5. efrbodiheRbu et B9BELBALERS RY hRE BhACEEEESL S tH«Q%QhEEQOQégEQ% g 2
hydr ogen feeding | ayer can be forned in a position which enabl es I ffusing

di stance ofnhyligdgehe @bt aghonaned.25aaendThod et e dOrShOULE BoiBe
process di agramshowing a main process being enployed in the nethod of
“manuf act ur iceginactiet aecetelidigilp r@ gaenpndthestigli thnicoeft ddte hprlesenB are

invention. The nethod for manuf acturing the TFT of the second enbodi nent
differs gredmuy thneoustigt fiormse = , t SR
Finally, as shown in Fig. 5L, the TFT 10 of the embodiment

10 ' is obtained by depositing the passivation film 15 made up of a
silicon nitride fiilm having its film thickness of 250 nm to 280
nm on entire surfaces being exposed containing surfaces of the
source electrode 13 and drain electrode 14 by a P-CVD method using
SiH,, NH,, and H, as reactant gas.

15 As described above, according to the method for
manufacturing the TFT of the first embodiment of the present
invention, as shown in the processes in Figs. 3D to 3F, after the
gate insulating film 7 made up of the silicon dioxide film has
been formed on the island-structured polycrystalline silicon thin

20 film 3 serving as the active layer, the micro-crystalline silicon
thin film 18 and the tungsten silicide thin film 19 are
sequentially formed on the gate insulating film 7 and the tungsten
silicide thin film 19 and micro-crystalline silicon thin film 18
are sequentially and selectively etched, by commonly using the

25 resist mask layer 20 having a desired shape deposited on the
tungsten silicide thin film 19, to form the gate electrode 9 and
the hydrogen feeding layer 8 and, therefore, the process of
photolithography to form the hydrogen feeding layer 8 is not

needed. Moreover, in the first embodiment, a lower layer



15. first enbodinent in that hydrogenation is achieved only by diffusion
of hydrogen fed froma hydrogen feeding |ayer wthout wusing hydrogen
provided in an atnmosphere containing hydrogen plasma. Unlike the case of
the first enbodi ment in which an N-type ource region 4 and an N-type
drain region 5 have been fornmed on 20 a %glycrystalline silicon thin film3
in the process shown in Fig. 4H, and then the hydrogenation is carried out
by perform ng heat treatnent on an insulating substrate 1 in the
atnnspherePogaﬁﬁiﬁﬁﬁnélﬁﬁdﬁéééﬁoﬂi§§ﬁ§ ﬁéﬂﬁglgﬁeanCWEﬁn%r%%@ PFOEHRS to
process n Fi n th nmet hod mapuf act ur.i t.he TET of the
D cecond AREBAFRBASWehd At BGLHAT Y Bhcr4 o8 B HCB{]tthﬁéllf”oiLEInﬁlo‘ﬁ%at
t r eat ment e subs rate 1 abo 400 y u3|n a _heat i

on Eﬁé coﬂ%%h%tl rﬁ%& é SSEs -J_I’la]%._l%s gtl (fl% 3Ts %o %Cﬁ%llh%%

syst em bei ng or diriar use own in r

t r eat ment ati Q' g 10 ro

f eedi ng IagéFEg%?gghangkﬁﬁﬁﬁﬁﬁéogenﬁggﬂ%g %Mgégsg |ntgh§r§%% 9%8 ond
exi sti ng apreeee%er f ace bepueenyoteapol ¥yt al bhasiak! %eutcwamf L
and the silicon dioxide filmserving as a gate insulating film 7, an orbit

bei ng i n apanumbenrdednst alog+t@f. t he pol ycrystalline silicon |s connected to
an 5 atom of hydrogen for termnation. In order to enhance a diffusing

ef ficiency of hydlsggnactbrisngredatabhethmt dfheaahduetheahg theatFedei s
performed within a tenperature range of 300C to 400C. Also, in each
process fokhewfngsthempoddess:tof byepesiforng ng thecrimal yister inare: tdni ncie |- m
18 serving as the hydrogen feeding 10 Iayer 8 in Flg 3D, in order to
prevent hydnegéatingmshdisirated ehsed 300°C to 400°C in the atmosphere

10  containing hydrogen plasma, diffusion -of hydrogen - into the
dangling bond can be carried out by using hydrogen not only fed
from the hydrogen feeding layer 8 but also provided in the

- atmosphere containing hydrogen plasma and, - therefore, an
efficiency of hydrogenation can be improved.

15 Thus, according to the TFT 10 of the first embodiment, the
hydrogen feeding layer 8 to diffuse hydregen into an interface
between the polycrystalline silicon thin film 3 and the gate
insulating film 7 is formed'in-a position between the gate
insulating film 7 and the gate electrode 9, a diffusing distance

20 of hydrogen at a period of time during the hydrogenation can be
shortened. Also, as described above, after the gate insulating
film 7 made up of the silicon dioxide film has been formed on the
island-structured polycrystalline silicon thin film 3 serving as
the active layer, the micro~crystalline silicon thin film 18 and

25 the tungsten silicide thin film 19 are sequentially formed on the
gate insulating film 7 and the tungsten silicide thin f£ilm 19 and
micro-crystalline silicon thin film 18 are sequentially and
selectively etched, by commonly using the resist mask layer 20

having a desired shape deposited on the tungsten silicide thin



.unnecessarily, it is preferable that the heat treatnment is perforned at a
t enperature being | ower than about 400C. As descri bed above, according to
t he nethod of manufacturing the TFT of the second enbodi nent, since the
15 hydrogenation is achieved by diffusion_of hydrogen fed only fromthe
hydrogen feeding | ayer 8 w thout using h@ﬁrogen to be provided in an

at nosphere cont ai ni ng hydrogen plasma, the hydrogenation can be carried
out only bééusin the heat system being ordinarily used wthout usinglthe

P- CVD proc&dd™ fHr choehabhetle 259 Rl bfetatt oid & i drRy §9eHng

i npl Mo ft h d tion.h hi eved,
ol Tovi ng’ LASSEr BeBl AAORFTE Fite 83 iy 0B rAba CHCRROBHBLL b0 e e
' £ | rent,  Thus, t f
bt ai ned | e ngYArPOPR” s en AR T 1 SR nBLHREY AT SH TR ke s
of the Secﬂﬁﬂuf@@@%&g?”%os'%%Q' tmg@éf@;re-,acseagkagngo AN BeCPPd of the

enbodi nent, the use the P-CVD equi pnent i's not necessary, so that the

hydr ogenat tRBoadRehe, Mt st RPhered8infiHddpEpbegdaB s Ehgﬁbﬁi%hb%réph?f,
process di agram show ng a mai n process being enployed in the nethod o

manuf act ur hngydr ddehn &eeah dighba yOr adrhbe dfobnaiThath FeBRt tafont WEiphessitiles
i nvention. The nethod for manufacturing the TFT of the third enbodi nent

di ffers greaffuysfingnutbatnot blfehyhirosienenpotbemshioritenickhiat a process of
formation of an interlayer dielectric (first insulating film and a
process of hydrogenation

Second E iment

10
Figure 6 is a process diagram showing a main process being
employed in the method of manufacturing a TFT according to a second
embodiment of the present invention. The method for manufacturing
the TFT of the second embodiment differs greatly from that in the
15 first embodiment in that hydrogenation is achieved only by
diffusion of hydrogen fed from a hydrogen feeding layer without
using hydrogen provided in an atmosphere contaihing hydrogen
plasma. Unlike the case of the first embodiment in which an N-type
source region 4 and an N-type drain region 5 have been formed on
20 a polycrystalline'silicon thin film 3 in the process shown in Fig.
4H, and then the hydrogenation is carried out by performing heat
treatment on an insulating substrate 1 in the atmosphere
containing hydrogen plasma using the P-CVD method in the process
shown in Fig. 4I, in the method for manufacturing the TFT of the
25 second embodiment, the hydrogenation is carried out by performing
heat treatment on the insulating substrate 1 at about 400C by
using a heating system being ordinarily used as shown in Fig. 6.
By performing the heat treatment by the heating system to release

hydrogen from a hydrogen feeding layer 8 to have the hydrogen be



;are performed at the same tine. Unlike the case of the first 10 enbodi nent
in which an N-type source region 4 and an N-type drain region 5 have been
formed on a polycrystalline silicon thin film 3 in the process shown in
Fig. 4H, and then the hydrogenation is ?rried out by perform ng heat
treatnment in the process shown in Fig. , in the nmethod for manufacturing
the TFT according to the 15 third enbodi nent, the formation of an
interlayer dielectric 11 as used in the first enbodi ment shown in gen

and t he %%’é’ﬂ%jt iS¢ HerPoLRENGOREaE =L FRADHERE ¥R Ja?lt?ﬁgﬁF%th%EW
bstrat t t 4 d t h

s e R RIS TR e B
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dioxide film serving as a gate in ting f 7, an orbit being in an

unbondesl 23tshabe @aﬂ&@rp@bxcwﬁﬁﬁﬁétﬂsnwﬂ gQaehrst&%@ﬂm%ﬁic@ al @i fPudt ogn of

hydrogen for termnation. In order to enhance a diffusing efficiency of

hydrogen, ktffiicd epicsf ermbleitdiain t het absverbeatableatmeit tife pasdes nedat
within a tenperature range of 400C to 300C. Moreover, in each process 29

fol | ow ng theapmeeesss pkrdepasttwiightn & tdparatsind Fangetdi BODIC Mo 480°C.
serving as the hydrogen feeding layer 8 in Fig. 3D, in order to prevent
hydrogen fAdmobeiiny ¢atleapedcannededdaniing tile isropesesodr yaphetiting heat
treatnent is performed at a tenperature
micro- crystalllne thin film 18 serving as the hydrogen feeding
10 layer 8 inFig. 3D, in order to prevent hydrogen frombeing released
unnecessarily, it is preferable that the heat treatment is
performed at a temperature being lower than about 4007TC.
As described above, according to the method of
manufacturing the TFT of the second embodiment, since the
15 hydrogenation is achieved by diffusion of hydrogen fed only from
the hydrogen feeding layer 8 without using hydrogen to be provided
in an atmosphere containing hydrogen plasma, the hydrogenation
can be carried out only by using the heat system being ordinarily
used without wusing the P-CVD process, which enables the
20 hydrogenation to be achieved in a simply way. Moreover, after the
hydrogenation has been achieved, processes following the process
shown in Fig. 5J may be repeated in almost the same way as employed
in the first embodiment.
Thus, almost the same effect as obtained in the first
25 embodiment can be achieved by the configurations of the second
embodiment. Additionally, according to the second embodiment, the

use of the P-CVD equipment is not necessary, s0 that the

hydrogenation can be made simple.



5 being lower than about 400C . Al'so, by carrying out the hydrogenation to
be perforned at the same tine with the formation of the interlayer
dielectric 11, as shown in the first enbodinent, in an atnosphere
cont ai ni ng hydrogen pl asma, an eff|C|enc¥ of the hydr ogenati on can be
further i mproved. 10 Wth the nmet hod of e third enbodi nent, since both
the " hydrogenation and the formation of the interlayer dielectric 11 are

achieved at the sane tine, an independent hydrogenati on process can be
onitted, which can make the hydro@ﬁ%—@% sinpler. Mreover, after
the process of the hydrogenation, 15 processes follow ng the process
enployed in the first enbodiment shown in Fig. 4H may be repeated. Thus,

al nrost the sane t QS r d t ved
by the confi gur a?&éﬁggo?slig ?%Bégsbrhn% %n@oﬁﬁr@%u#ntgﬁﬂﬁgg?%gnt Jlg]“gure
8is a pr06&?)&0?@@%@%%“19&H8d%ﬂ"ﬁhﬂu@é@‘%ﬁ%ing% AGT 5@&9&%&?%@ #Ri Aed.
of manufacturing a TFT according to a fourth 5 enbodi nent of the present

i nventipn. ehbediREeRedh f @henBreld aet Ynivesta o TTeé ﬂéﬁ&@ﬂbkﬁnd&f@%ﬁ@f&n%
differs greatly fromthat enployed in the first enbodinent in that both a

f-ormati on phecess @f the passdvanbodimehtdseEond gmsidiat imrgnf thak andciee
hydr ogenation process are perforned at the sanme tine. In the nmethod for 30

manuf act ur Engsthemdédinmenorith rigpattoat fueod @uis tdf doboditient pfumh ike-erlayer

dielectric (first insulating film) and a process of hydrogenation

are performed at the same time. Unlike the case of the first

10 embodiment in which an N-type source region 4 and an N-type drain

region 5 have been formed on a polycrystalline silicon thin film

3 in the process shown in Fig. 4H, and then the hydrogenation is

carried out by perfqrming heat treatment in the process shown in

Fig. 4I, in the method for manufacturing the TFT according to the

15 third embo-diment, the formation of an interlayer dielectric 11

as used in the first embodiment shown in Fig. 4G and the

hydrogenation by performing heat treatment on an insulating

substrate 1 at about 400°C are achieved at the same time as shown

in Fig. 7. By performing the heat treatment to form the interlayer

20 dielectric 11 and, at the same time, to release hydrogen from a

hydrogen feeding layer 8 to have the hydrogen be diffused into

a dangling bond existing at an interface between the

polycrystalline silicon thin film 3 and the silicon dioxide film

serving as a gate insulating film 7, an orbit being in an unbonded

25 state of the polycrystalline silicon is connected to an atom of

hydrogen for termination.
| In order to enhance a diffusing efficiency of hydrogen, it

is preferable that the above heat treatment is performed within

a temperature range of 400C to 300°C. Moreover, in each process .



the case of the first enbodinment in which an N-type source region 4 and an

‘N-type drain region 5 have been formed on a polycrystalline silicon thin

film3 in the process shown in Fig. 4H, and then the 5 hydrogenation is
carried out by perform ng heat treatnent .in the process shown in Fig. 41,
the formation of the passivation film 15%s used in the first enbodi ment
shown in Fig. 5L and the hydrogenation by perform ng heat treatnent on the
insulating substrate 1 at about 400C are achieved at the sane tinme as
shown 10 i ACRlQWiga BYe RHIHTH A 9RO Hdaknd paptdEoncys ok aqshin film
passivatio film.,15 and, at the sane_tine, to rel ease hydrogen fromthe
hydr ogen gge&?ﬁalpﬁyéﬁ EREoNKATRIERI RS DG eterer i AfuEEd i iPo ANdRFIET ng
bond exi sti_ng nJdnterface between the polycrystalline sili.con fhin
f1im 3 and Ere s o SEaT g THTh SaH08ng A aie Qe CEs S g 171 m
7, an orbi ' i +u [Gh Y. | i L] LS
connect ed ?gggﬁﬂg?%ﬁF%%thgggggggt?%ﬁgéﬁééﬁé:¥§id%yfﬁ n g#%%répgﬂég%gﬁggr%

di ffusifng LGl e f o] it,nhScprefgrabl e that . abo he
treatnéﬂt ?%lp rfggﬁ%g ﬁ?%%?ngggata %%ﬁ%rétﬁgéﬁgangg g%?ﬁ%ﬁ%ﬁfoggﬁocgﬂe
Moreover, hjdeaglenRitacassofd bewiregmchiea Prace samef t depasitt Pleaformation
mcro-crystalline thin film 18 serving as the hydrogen feeding |layer 8 in

Fig. 3D, i nfotlernterlpraredichydeogern If,r amdiedwiy ihetieased sennasessasht y,
it is necessary that the heat treatnent is perfornmed at a tenperature 25

bei ng | owennt &mam @waphet() Cont Al nonghlyydasgyn pd aeunta ,t Ae e Midricgenabiforhé o -
be performed at the sane tinme with the formation of the passivation film
15, as shoWwwdiregehe tians tcagntbsdifverither nmproved. -

10 With the method of the third embodiment, since both the
hydrogenation and the formation of the interlayer dielectric 11
are achieved at the same time, an independent hydrogenation
process can be omitted, which can make the hydrogenation process
simpler. Moreover, after the process of the hydrogenation,

15 processes following the process employed in the first embodiment
shown in Fig. 4H may be repeated.

Thus, almost the same effect as obtained in the first
embodiment can be achieved by the configurations of the third

embodiment.

20

Fourth EFmbodiment

Figure 8 is a process diagram showing a main process being

employed in a method of manufacturing a TFT according to a fourth

25 embodiment of the present invention. The method for manufacturing
a TFT of the fourth embodiment differs greatly from that employed

in the first embodiment in that both a formation process of a
passivation film (second insulating film) and a hydrogenation

process are performed at the same time. In the method for



.an atnosphere containi ng hydrogen plasna, an efficiency of the

hydr ogenation can be further inproved. 31 According to the nethod of the

fourth enbodi nent, since the hydrogenation and the formation of the

passivation film15 are achieved at the game time, an independent

hydr ogenati on process can be omtted, mﬁlch can nmake the hydrogenation

process sinpler. 5 Thus, alnost the sane effect as obtained in the first

enmbodi nent _can be achievggeb t he conf.iqgurations of the fourth enbodjnment.
t
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sinple. 10 'S apparent at present 1 nve

above enmbodi LS My(%@%iﬁQﬁn%QﬁgS?ﬁgze@éléﬁ'f%‘Em\@&mt %fﬁc?ﬁ%;%%n e%rfxé).m

t he scope and spirit e Invention. For exanple, = eac yi ng

i nsul ation ghilliGonPehya!#siRld iRetRblp e sd Rindbuid LR FO&t &1 NSAtheg fid m
hydr ogen feeding | ayer, gate 15 el ectrode, interlayer dielectric, source

el ectrosle, hyaiogenalechr 08eca¥al é@umt ByUbet F o hd e SH&T 3Tl in the
passivation film filmthickness of the conductive film deposition

met hod, or paockisisesHesaribheflign 4he takoferaahadinretit sheSpansiexaiph ef tfm
conponents or conditions that can be applied to the present 20 invention
and, therefldr @s ewmsdd ofnt hben fay site eafranje nde peneimginofig.pwipase} the
application, or a like. In the above enbodi nents, the exanple is shown in
whi ch a si bvgsrogneties iy mesiewengd deeathereatevehbyon dihd emsibatoing he
passivation film however,
substrate 1 at about 400°C are achieved at the same time as shown
10 inFig. 8. By performing the heat treatment to form the passivation
film 15 and, at the same time, to release hydrogen from the hydrogen
‘feeding layer 8 to have the hydrogen be diffused into a dangling
bond existing at an interface between the polycrystalline silicon
thin film 3 and the silicon dioxide film serving as the gate
15 insulating film 7, an orbit being in an unbonded state of the
polycrystalline silicon is connected to an atom of hydrogen for
termination.
In order to enhance a diffusing efficiency of hydrogen, it
is preferable that the above heat treatment is performed within
20 a temperature range of 400°C to 300°C. Moreover, in each process
following the process of depositing amicro-crystalline thin film
18 serving as the hydrogen feeding layer 8 in Fig. 3D, in order
to prevent hydrogen from being released unnecessarily, it is
necessary that the heat treatment is performed at a temperature
25 Dbeing lower than about 400 °C . Aalso, by carrying out the
hydrogenation to be performed at the same time with the formation
of the passivation f£ilm 15, as shown in the first embodiment, in

an atmosphere containing hydrogen plasma, an efficiency of the

hydrogenation can be further improved.



instead of the silicon nitride film a silicon dioxide filmmy 25 be used.
Insulating filnms other than described in the above enbodi nent such as a
stacked fil mconsisting of both a silicon nitride filmand a silicon

di oxi de fil m maybe enpl oyed. Mboreover, 2 exanple in which alum numis
used for the source el ectrode and drain-&lectrode is described in the
above enbodi nent, however, 32 instead of alum num other conductive

| h | |
Component - coppohccoRRBlne? o eua@"c’%aﬁtoaa‘ B P AP EEo e EOHBEA
or a like j rg%n%@l'o?ly%ﬂd E‘gét ELBLE ?ﬁe%’é‘d §hLyvatybE Pl hhes spurce

5 region an I'nregion to orne pol crys Phe "ST1TESH T hin

filmmay bgcRobyanl ¥cOfnan dhd ¥RsehUky aiﬁ&e pfleht WPFrogehalih i odes

thin filmtransistor conprising: a po yCcrys |ne s min

whi ch a sodkgend @@Ii%teBNEhicHRNmARE Ok %wrfo@relﬁ%%lo% gabecskectmoder
formed on said polycrystalllne silicon thin” filmwith a gate insulating

filmirgerposed ppugeernlsmist I ysanst alfifere Hd isoraiméd fnl mrandtised
gate el ectrode; and wherein a hydrogen feeding | ayer which contains

hydr ogen, efhbpdedent aapobéetachibetdelen siad dcgaf bgwnstd ats ngf fihen Bndetdai d
gate el ectrode, and feeds hydrogen into an interface between said
pol ycryst abhbpdigihitcoAddhita ohallivandcsairdigat ¢d el diauwfH idmodigent:, -
hydrogen feeding |ayer conprising a mcro-crystalline silicon
since the independent process of the hydrogenation is omitted,
the hydrogenation can be made simple.

10 It is apparent that the present invention is not limited
to the above embodiments but may be changed and modified without
departing from the scope and spirit of the invention. For example,
each of the underlying insulation film, polycrystalline silicon
thin film, gate insulating film, hydrogen feeding layer, gate

15 electrode, interlayer dielectric, source electrode, drain
electrode, various insulating films such as the passivation £ilm,
film thickness of the conductive film, deposition method, or a
like described in the above embodiments 1is one example of
components or conditions that can be applied to the present

20 invention and, therefore, each of them may be changed depending
on a purpose, application, or a like. In the above embodiments,
the example is shown in which a silicon nitride film is used for
the interlayer dielect‘ric or the passivation £film, however,
instead of the silicon nitride film, a silicon dioxide film may

25 be used. Insulating films other than described in the above
embodiment such as a stacked film consisting of both a silicon
nitride filmand a silicon dioxide filmmay be employed. Moreover,

an example in which aluminum is used for the source electrode and

drain electrode is described in the above embodiment, however,



,which conprises an internediate silicon between an anorphous silicon and a
polycrystalline silicon. 2. The thin filmtransistor according to Claiml,
wherein said hydrogen feeding |ayer has a sanme width of said gate

el ectrode. 3. The thin filmtransistor aggording to Caim1l, wherein said
gate insulating filmis nmade up of a siliCon dioxide film 4. A method for
manufacturing a thin filmtransistor having a source region and a drain
region for silicon thin filmand a gate_el ectrode

ned .on lycrystalline
formed in slé’is&eaﬁgl| @ﬁréiel e SHHTonSPRARSEVR VIR P 5T e SPRBUISH | A
fil i i L [ 1] ili hin fil d i d
gate el oot ragaantf GRS, ahEa RN LELRLAMNGE & ERR, bPhPahe, “0sos8k!

| sland-struCtdped PRI YELY SbakLEASNg LLHEOR 401D A INIRYRG A des! heg; phape

on an insulating substrate; a~ process o orm ng, ter having tTorne

sai d gate magubat nglbiba. ofusehsh-ROFY it AdddRSivd GQhd Risnthi! Sbufce
mcro-crystalline silicon thin filmand a netal thin fi'lm sequentially on
said gate riendwnatdmy dibih 2eproaess e et6hhBd, oaf ttefe havi Per§ot aedi de
corrosion- resistant mask |ayer having a desired shape on said netal thin
film saidsidtigont tihin ffiillmn msiy g sat drdor 6OSAON-LePeIhBnNta1FBSKE a PyEypé 0.
formsaid gate el ectrode having a desired shape; a process of etching said
mcro-crystalline silicon thin film using said corrosion-resistant nask

| ayer to forma hydrogen



_feeding layer containing hydrogen and having sanme width as said gate

el ectrode; a process of formng a first insulating filmon entire surfaces
bei ng. exposed containing a surface of said gate el ectrode; a process of
selectively inplanting a desired inpurity of a conductive type on said
polycrystalline silicon thin filmto fggm said source region and said
drain region; and a process of performng heat treatnent at 300C to 400C to
f eed h9836§§h from said hydrogen feeding layer into an interface between
said polycrystalline silicon thin filmand said gate insulating film and
wherein processes follow ng said process of formng said mcro-crystalline

silicoh-thih thim &rlen geraherdmssd atcompirdnyieat ure  bei ng | ower than about
thin filmtransistor according to

400C. 5. Thg d for, manufacturing, a.

daim 4, V\h%rglg%ygﬁ%s%al’]b BES %+£+%%Iai Eglﬁyd‘ﬂ&ae&“i S of nBUFRe §RILon

at nos pded ea cadnd B Nty diy dreg@Fdrlesma. 6. The nethod for manufacturing a

thin filn1trans'st05 according to Claim4 or 5, further conprising a

process of ?09ﬁ¥ﬁg? 85Lrafe e£OsHPE SoctRid ook vy Hep Wit gehl ieemt bin

hol es fnimai gikhr sty gﬂﬁﬂiatiﬂguibfﬂﬁ@ndfﬁﬁhd gﬁh%fﬁg%&&ﬂ'ﬁgkﬁééﬂ“!Qafd
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manner to expose ~said source region and said drainregion an ormng a
sour cePORY Y Fitlel ing I5d lisanethdn £6lmapndseaidegatyi ehetbrodgh amd of said
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formed in a position between said gate insulating film and said
gate electrode, and feeds hydrogen intc an interface between said
polycrystalline silicon thin film and salid gate insulating film,
-said hydrogen feeding layer comprising a micro-crystalline silicon
which comprises an intermediate silicon between an amorphous

silicon and a polycrystalline silicon.

2. The thin film transistor according to Claim 1, wherein said

hydrogen feeding layer has a same width of said gate electrode,

3. The thin film transistor according to Claim 1, wherein said

gate insulating film is made up of a silicon dioxide film.

4. A method for manufacturing a thin film transistor having a
source region and a drain region formed on a polycrystalline
silicon thin film and a gate electrode formed in said
polycrystalline silicon thin film with a gate insulating film
interposed between said polycrystalline silicon thin film and said
gate electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating

substrate;



formng a second insulating filmon entire surfaces being exposed
contai ning surfaces of said source electrode and said drain electrode. 7.
The nethod for manufacturing a thin filmtransistor according to any one
of Clainms 4 to 6, wherein said gate insulating film conprises a silicon
dioxide film 8. A nethod for nanufactgging a thinfilmtransistor having a
source region and a drain region formed on a polycrystalline silicon thin
filmand a gate electrode formed in said polycrystalline silicon thin film
with a gate insulating film interposed between said polycrystalline
silicon thia brbmeasdosatdrmyad e a‘fe{@tgmlﬁn@af@lrmﬁ M&cgalx_ré Silrﬂi:[lirit_aﬂ:ifn%
rocess.of forming an_island-structured polycrystalline silicon in film
Eaving%&qﬂegprEalahaﬁéyﬁﬁyﬁha}%%%?af?%bco%u B et el a ey Y Stordilang,
after Bavieen! ehied rsaid Gt & Ietdnsehdhi RY1LT 5EHEBN L) pobycryshalddie
silicon thin film a mcro- crystalline silicon thin filmand a netal” thin

filmségieherarfyfdimisaid gate insulating film a process of etching,
after having f CQET 0Si Qns . I esi . . | ay vjng a i I _
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shape on said netal thin sald neta | musing sai
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layer to form said gate electrode having a desired shape;

a process of etching said micro-crystalline silicon thin film
using said corrosion-resistant mask layer to form a hydrogen
feeding layer containing hydrogen and having same width as said
gate electrode; .

a process of forming a first insulating film on entire
surfaces being exposed containing a surface of said gate electrode;

a process of selectively implanting a desired impurity of a
conductive type on said polycrysﬁalline silicon thin film to form
said source region and said drain region; and

a process of performing heat treatment at 300°C to 400°C to
feed hydrogen from said hydrogen feeding layer into an interface
between said polycrystalline silicon thin film and said gate
insulating film, and

wherein processes following said process of forming said

micro-crystalline silicon thin film are performed at a temperature

being lower than about 400°C.

5. The method for manufacturing a thin film transistor according
to Claim 4, wherein the process of feeding hydrogen is performed in

an atmosphere containing hydrogen plasma.

6. The method for manufacturing a thin film transistor according

to Claim 4 or 5, further comprising a process of forming,



feeding |layer containing hydrogen and having sanme wdth as said gate

el ectrode; a process of formng a first insulating filmon entire surfaces
bei ng exposed containing a surface of said gate el ectrode; a process of
selectively inplanting a desired inpurity of a conductive type on said

pol ycrystalline silicon thin filmto f?rf)m said source region and said
drain region, wherein said process of formng said first insulating filmis
performed at 300C to 400C to feed hydrogen from sai d hydrogen feeding

| ayer into an interface between said polycrystalline silicon thin film and
sai d gafeeirnsaliat ppgcbsb npf abskedded eh Pd PEREES SE€Sn i W IRG S & AP GaSS of
forning saad .nicro-c&%séalljne silicon thin filmare performed at a

t enper APGPEEBBENG HBuRP t PR FR  Wodd aingrhel Metifo® mannfeh(foac@massy a
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contai ni ng _hydrogen plasma is contained in said process o rmng sal
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manuf ategt Phg throkigh flilan etkersi eforsaiali ogntacisolotesr egidorm apdoaesds aiotf
regi on n lycrystall.ine _silicon thin filmand a gate el ectraode
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film containing surfaces of said source electrode and said drain

electrode.

7. The method for manufacturing a thin film transistor according
to any one of Claims 4 to 6, wherein said gate insulating film

comprises a silicon dioxide film.

8. A method for manufacturing a thin film transistor having a
source region and a drain region formed on a polycrystalline
silicon thin film and a gate electrode formed in said
pelycrystalline silicon thin film with a gate insulating film
interposed between said polycrystalline silicon thin film and said
gate electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate;

a process of forming, after having formed said gate



~interposed between said polycrystalline silicon thin filmand said gate

el ectrode, said nethod conprising: a process of form ng an

i sl and-structured polycrystalline silicon thin filmhaving a desired shape
on an insulating substrate; a process of form ng, after having forned said
gate insulating filmon said polycrystalline silicon thin film a
mcro-crystalline silicon thin filmand a netal thin filmsequentially on
said gate insulating film a process of etching, after having fornmed a
corrosion- resistant mask |ayer having a desired shape on said netal thin
film sabdiaeiag rblm &nlsa1si Mgl Bt ¢s €01 I Dsd M- TiRSrStdfiin MBSk, |AYE e
formsaid aﬁf,electiode havi ng_a desired shape; a process of etching said
ni cr o- EF;‘JE?Q tHE SHHHCon thith $H4mn andi dgrels d ot dsilh-sesiattaml Lya sk

| ayer tQifiogata bysapgeing feedi;ng | ayer containing hydrogen and having same
width as sald gate electrode; a process of formng a first insulating film
~on entire 3urPheesShHei vl st comBiew ndravingr f feensid sai d quattesion-
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a process of etching said micro-crystalline silicon thin film
using- said corrosion-resistant mask ‘layer to form a hydrogen-
feeding layer containing hydrogen and having same width as said
gate electrode;
' a process of forming a first insulating Ffilm on entire
surfaces being exposed containing a surface of said gate electrode;
a process of selectively implanting a desired impurity of a
conductive type on said polycrystalline silicon thin film to form
.sald source region and said drain region,
wherein said process of forming said first insulating film is
performed at 300°C to 400°C to feed hydrogen from said hydrogen
feeding layer into an interface between said polycrystalline
silicon thin film and said gate insulating film, and
wherein processes following said process of forming said

micro-crystalline silicon thin film are performed at a temperature

being lower than about 400°C.

9. The method for manufacturing a thin film transistor according
to Claim 8, wherein a step in an atmosphere containing hydrogen
plasma is contained in said process of forming said first

insulating film to feed hydrogen.

10. The method for manufacturing a thin film transistor according

to Claim 8 or 9, wherein said gate insulating film comprises



silicon thin filmand said gate insulating film and wherein processes
follow ng said process of formng said mcro-crystalline silicon thin film
are perforned at a tenperature being |ower than about 400C. 12. The net hod
for manufacturing a thin filmtransistor according to Claim1l, wherein a
step in an atnosphere cont ai ni ng hydrogﬁp plasma is contained in said
process of formng said first insulating filmto feed hydrogen or in said
process of form ng said second insulating film 13. The method for
manufacturing a thin filmtransistor according to Caim1l or 12, wherein
sai d gat esiildiswnaidipgibiel micanpri ses a silicon dioxide film 14. A nethod
for manufacturing a thin filmtransistor having a source region and a
drain region fornmed on a polycrystalline silicon thin filmand a gate

el ectrade farmesndu sabd RIS shliheon £hi p.1 L M&%hh%vgﬂge
insulating film interposed between said polycrystalline s rcon thinfitm
and - saiS@Ur§&t erepéenr oded §a|drﬁéﬂhOQEQDm@rlﬁnnﬂpdzaquroaesgolycfyﬂtakmpnﬁ1
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corr osgehe electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate;

a process of forming, after having formed said gate insulating
film on said polycrystalline silicon thin film, a micro-crystalline
silicon thin film and a metal thin film sequentially on said gate
insulating film;

a process of etching, after having formed a corrosion-
resistant mask layer having a desired shape on said metal thin
film, said metal thin film using said corrosion-resistant mask
layer to form said gate electrode having a desired shape;

a process of etching said micro-crystalline silicon thin film
using said corrosion-resistant mask layer to form a hydrogen
feeding layer containing hydrogen and having same width as said
gate electrode;

a process of forming a first insulating film on entire
surfaces being exposed containing a surface of said gate electrode;

a process of selectively implanting a desired impurity of a
conductive type on said polycrystalline silicon thin film to form

said source region and said drain region,



39 resistant mask | ayer having a desired shape on said netal thin film
'said metal thin filmusing said corrosion-resistant mask |ayer to form
said gate el ectrode having a desired shape; a process of etching said
mcro-crystalline silicon thin film using said corrosion-resistant mask

| ayer to forma hydrogen feeding Iayep%fontalnlng hydrogen and having sane
width as said gate electrode; a process of forming a first insulating film
on entire surfaces being exposed containing a surface of said gate

el ectrode; a process of selectively inplanting a desired inpurity of a
conductive tyeeedn Sadidi potycssst skl ifR@msinly CPNsthbiyf 'ihghigtiﬁ’%mffﬁﬂ d o
source regi on and said drain r%%%pn, wherei'n any one of processes follow ng
proces§§§%éFmF ftng>8af d thi dBG yEpalfisase kydyeasn t hromf shidi shysbrdaemmed

t 300 i 0 fe ydgQge id en_f eedi | ayer, i.nt.o an
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12. The method for manufacturing a thin film transistor according
to Claim 11, wherein a step in an atmosphere containing hydrogen
plasma 1is contained in said process of forming said first
insulating film to feed hydrogen or in said process of forming said

second insulating film.

13. The method for manufacturing a thin film transistor according
to Claim 11 or 12, wherein said gate insulating film comprises a

silicon dioxide film.

14. A method for manufacturing a thin film transistor having a
source region and a drain region formed on a polycrystalline
silicon thin film and a gate electrode formed in said

- polycrystalline silicon thin film with a gate insulating film
interposed between said polycrystalline silicon thin film and said
gate electrode, said method comprising:

a process of forming an island-structured polycrystalline
silicon thin film having a desired shape on an insulating
substrate;

& process of forming, after having formed said gate insulating
film on said polycrystalline silicon thin film, a micro-crystalline
silicon thin film and a metal thin film sequentially on said gate
insulating film;

a process of etching, after having formed a corrosion-



in FilmTransistor) is provided in which a hydrogen feeding |ayer
'ﬁéTZglgTPg be formed in a pésitign where diffusing distance of hydrogen
can be made short without causing an increase in photolithography _
processes. In the TFT, the hydrogen feeding layer to diffuse hydrogen into
a dangling bond existing at an interfa between a polycrystalline silicon
thin filmand a gate insulating filmis formed in a position between the
gate insulating filmand a gate el ectrode. According to this _
configuration, diffusing distance of hydrogen at a period of time gurlng
hydr ogersatiistren¢cambek nddgeshatdviang bheddwirRgeBaLHoN oPr 95ESS m%%%l ﬁth‘in

suffi Cit%mn!,y Qgiéorm%"tdal"“ S:E(J?Ililt %ialkrril n%stiinge Isgigeactorrtors?i%glr-r-?rgts'isltjant mask
layer to form said gate electrode having a desired shape;

& process of etching said micro-crystalline silicon thin film
using said corrosion-resistant mask layer to form a hydrogen
feeding layer containing hydrogen and having same width as said
gate electrode;

a process of forming a first insulating film on entire
surfaces being exposed containing a surface of said gate electrode;

@ process of selectively implanting a desired impurity of a
conductive type on said polycrystalline silicon thin film to form
said source region and said drain region, '

wherein any one of processes following processes of forming
said micro-crystalline silicon thin film is performed at 300°C to
400°C to feed hydrogen from said hydrogen feeding layer into an
interface between said polycrystalline silicon thin film and said
gate insulating film, and

wherein processes following said process of forming said
micro-crystalline silicon thin film are performed at a temperature

being lower than about 400°C.

15. The method for manufacturing a thin film transistor according
to Claim 14, wherein said gate insulating film comprises a silicon

dioxide film.
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THIN FILM TRANSISTOR AND METHOD FOR MANUFACTURING SAME
ABSTRACT OF THE DISCLOSURE

ATFT (Thin Film Transistor) is provided in which a hydrogen
feeding layer is able to be formed in a position where diffusing
distance of hydrogen can be made short without causing an increase
in photolithography processes. In the TFT, the hydrogen feeding
layer to diffuse hydrogen into a dangling bond existing at an
interface between a polycrystalline silicon thin film and a gate
insulating film is formed in a position between the gate
insulating film and a gate electrode. According to this
configuration, diffusing distance of hydrogen at a period of time
during hydrogenation can be made short and the hydrogenation
process can be sufficiently performed without taking time in heat

treatment.

FIG. 1




